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VIATI O x Next Space Steps: 
E 7 K e Getting Man Back 


A McGRAW-HILL 


pusticaTion Mans Flight Role 


Dassault Etendard VI 
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KEYSTONES or 
AMBRICAN AIR BOWER | 


Convaie, by developing and pertecling 
aireralty Bag provided significant keystones.” 
of capability for both the Strategigi@nd Defe 
_ missions of the Air Force. 
America’s supersonic Bomber, the B-58, ¥ 
developed is being built at Convain-For 


| Woatu for the Strategic Air Command. Ame 


, first supersonic, all-weather Interceptor, the 
and its advanced successor the 

were designed and are being built at Convarr-| 
SAN Drego forthe Air Defense Commands” 


— 
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xowssion oF ovamics CORPORA 


scan new horizons... 


/ 


by turning 3 tons with 13 pounds 


The giant “saucer”, rotating atop this Lockheed 
Super Con-tellation, contains an airborne radar 
antenna, It requires a high-power-to-weight ratio 
driving mechanism for the scanning operation, This 
mechanism must be compact, dependable, able to 
provide constant speed, regardle.. of load change... 
and operate in a position remote from the 


aircraft: power supply 


The small (approximately 1S pounds) 

VickERi. VACKAGEL DRIVE more than meets the 
‘drive requirement. of the large (20 feet diameter) 
radome. And hhe similar Viekers hydraulic 
components used in the Constellation for other 
purpos provide. proven dependability spanning 


many years of aircraft appleation 


, Drive components include 
Modulating flow control valve maintains selected 
constant speed, regardless of load change 


ife for Ball fon A 205 


for further information ~ Slide valve for selection of motor rotation di- 


rection and speed 
"= Fixed displacement hydraulic motor for driving 


the radome 


ahout the motor, 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division—Engineering, Sales and Service Offices: 


ADMINISTRATIVE and ENGINEERING CENTER | TORRANCE, CALIFORNIA 
Department 1462 ° Detroit 32, Michigan | 3201 Lomita Bivd., P.O. Box 2003+ Torrance, Calif. 


Aero Hydraulics Division District Sales and Service Offices 
Albertson, Long Island, N.Y, 682 Willis Ave. Arlington, Texas, P O Box 213 + Seattle 4, Washington, 623 Bth Ave South Washington 624.7 Wyatt Bldg. 
Additional Service bacdities at Miam: Springs, Flornda, 641 De Soto Onive 
TELEGRAMS Detrow TELETYPE BUF 49 CABLE 
779? OVERSEAS REPRESENTATIVE The Sperry Gyroscope Co, Ua reat West Boad., Brent 
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THIN-WALL magnesium casting for the Regulus missile fin 
produced by Dow. 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING, Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best—and surest—answer to your problems is 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information. THE DOW CHEMICAL CoM- 
rpany, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 


AVIATION CALENDAR 


Dec. 16-17—Missouri Conference on Utili 
zation of Engineers and Scientists, Uni- 
versity of Missours Campus, Columbia, 
Mo. 

Dec. 16-18—Air Trafic Control Symposium, 
“The Mission and Methods of the Air 
ways Modernization Board,” sponsored 
by Franklin Institute, Sheraton Hotel, 
Philadelphia, Pa 

Dec. 17—2 1st Wrght Brothers Lecture— 
Hypersonic Fhght and the Re-Entry 
Problem, Hl. Julian Allen, NACA, Natu 
ral History Building Auditorium, Smith 
sonian Institution, Washington, D. C 

Dec. 18—Gas Turbine Development, speak 
er: Rear Adm. S. B. Spangler, USN, Au 
Development & Material Center, at Engi 
neers Club, Philadelphia, Pa 

Jan. 6-8—Fourth National Symposium, Fle« 
tromcs Rehability and Quality Control 
Hotel Statler, Washington, D.C 

Jan. 9-10—Mecting of Airlines Proximity 
Waming Indicator & Air Collision Avoid 
ance System Committee, Hollywood 
Roosevelt Hotel, Los Angeles, Calif 
Open to public only Jan. 9. Those wish 
ing to make presentations must write to 
Air Transport Assn., Washington, D.C 
by Dec. 20 

Jan. 13-17-1958 Annual Meeting, Society 
of Automotive Engineers, Sheraton-Cadil 
lac and Hotel Statler, Detroit, Mich 

Jan. 13-May 14—Lecture series on Spac« 
Technology, sponsored by University of 
California and Ramo-Wooldridge Corp, 
to be held in Los Angeles, San Diego and 
San Francisco. For details write: Univer 
sity of California Extension, Dept. of 
Conferences and Special Activities, Los 
Angeles 24, Calif 

Jan. 14-15—Yankee Instrument Par & Sym 
posium, sponsored by Instrument Socicts 
of America (Boston, Connecticut Valle, 
and Fairficld County Sections), Hotel 
Bradford, Boston, “lass 

Jan. 20—Winter Mecting, Provisional 
Western States Section, The Combus 
tion Institute, California Institute of 


(Continued on page 6) 


AVIATION WEEK * DECEMBER 16, 1957 


@ Vol. 67, No. 24 @ 


Published weekly with an additional issue in December 
by MeGiraw Publishing Company James 
(iraw (1860.1948), Founder, Exccutive, Editorial, adver 
tising and Subseription offices: MeGraw- Hilt Guilding. 
330 West 42nd Street, New York 36, N.Y. Publication 
Offices, 90-129 North Broadway, Albany |, N. ¥. Donald 
President; Joseph A. Gerardi, Executiv: 
View President: Lo Keith Goodrich, President and 
Treasurer: John J. Cooke, Secretary: Nelson Bond, Exccu 
‘resident, Publications Division; Ralph I 
sident and Editorial Mtreetor: Joseph 
and Director of Advertising 
View President and Cireulation Coordi 


Subscriptions are solicited only from persons whe have 
a commercial or professional interest in aviation. Position 
and company ction must be | on subscription 
order 
Single copies 75¢ Subscription rates United 
and possessions, 87 ome sear, S11 two wears, $14 three 
vears. Canada, one vear, 212 two vears, S16 three 
sears 
_Becond class maid privite ws authorized at Albany | 
Printed in t A o opyrivht 19457 by Metiraw 
Publishing Co All right« reserved Cable 
Address: ““Metiraw Hill New York’ Publications com 
bined with AVIATION WEEK are AVIATION, AVIA 
TION NEWS, AIR TRANSPORT, AFRONAUTICAI 
ENGINERRING and AIMCRAFPT JOURNAL All rich 
to these names are reserved by Me@raw- Hil Publish 
ime 


Subscription: Address correspondence and 
address to Subscription Manager, Aviation Week, S10 
Weat 42nd Street, New York N.Y Bubeori bers 
should give old ae well as new address, including 
pestal zone number, when changing address, 
recent address label if possible Allow one month for 
change to become effective 


Postmaster: Please send form 1579 to Aviation Week, 
330 West 42nd Street New York 36, NW. Y. 


1957 


AVIATION WEEK, December 16, 


= 
“a 
3 
| 
Ta 
| 
| 
| 
| 
— 


\ 


\ 


Building this 30 h.p. plane in 1908 led to Robinson's meeting with Glenn 


Curtiss and a long association with this great aviation pioneer 


This early sport plane, designed and built in 1915 by Robinson, attained 
81 m.p.h., weighed only 600 pounds. 


Hugh Robinson (far left) at the launching of an early Curtiss hydro- 
plane at San Diego in 1911. Glenn Curtiss, designer, is at far right. 


AVIATION DIVISION ¢ PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 


The Many-Sided Career of 
Early Bird Robinson 


H... Robinson's skill as a flyer 
was enough to win him lasting avia- 
tion fame; but when you adg his 
abilities as a designer and builder of 
aircraft, you complete the picture of 
a many-talented man. 


Robinson built a one-cylinder 
automobile in 1896, a dirigible in 
1906 and a tractor-type monoplane 
in 1908. This airplane led to his 
meeting Glenn Curtiss. For many 
years afterward, Robinson helped 
Curtiss design, build and fly the 
early and famous Curtiss aircraft. 


Robinson was a famous early-day 
exhibition flyer, making more than 
900 appearances here and abroad. 
He was among the first to fly air 
mail, making a mail run between 
Minneapolis and Rock Island, IIL, 
in 1911. He demonstrated a pioneer 
dive bombing technique with grape- 
fruit “bombs” in California; oper- 
ated a flying school in France, and 
built a sport plane that weighed 
only 600 pounds. 


Altogether, Robinson flew mare 
than 3,000 hours in compiling a use- 
ful and enviable record as a daring 
and resourceful airman. 


e A pioneer in research and development 
of aviation fuels, Phillips Petroleum Company 
is, today, a foremost supplier of high octane 
gasoline for commercial, private and military 
aircraft. In step with the future, Phillips is a 
leading producer of super-performance jet 
fuels for the latest designs in turbo-props and 
jets. And Phillips research continues to lead 
the way for development of fuels for the 
aircraft of tomorrow. 
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TRANS-SONICS 


one. 7. a. 


PRESSURE SWITCH 


ELECTROSET 


SPECIFICATIONS 
RANGE: Adjustable 0 to 15 psia 

(0 to 760mm Hg) 
REPEATABILITY: * Imm Hg. 
ACCURACY: * 2mm Hg. 
ACCELERATION: 50g in any direction 
VIBRATION: 25 g to 2000 cps. 
WEIGHT: 14 o7. 


SWITCHING CURRENT: 1 ampere 
resistive load 


Remotely adjustable 
without a Servo System 


Operates under severe en- 
vironment from atmos- 


TEMPERATURE RANGE: ~ 65° to + 160°F. pheric pressure to vacuum 


with accuracy of 2mm Hg. 


[he Electroset Pressure Switch offers a new and easier way 


to calibrate and set a 
The contacts are aut 
the desired switching 
solenoid, When the 


pressure switch from a remote position. 
matically adjusted simply by applying 
pressure and momentarily energizing a 
solenoid iy de-energized, one contact is 


securely clamped while the other contact remains free to move 
with changes in —. Once set, the switch will open at 


pressures below ¢ 
equal to or above the 


€ calibrating pressure and close at pressures 


calibrating pressure. 


The Hectroset Pressure Switch is vacuum sealed, isolated 
from dirt, moisture or corrosive fluids, including the fluids 
used to actuate it. It is ideally suited for industrial process 
control applications where an adjustable switch must be lo- 
cated in a remote or inaccessible location or where the switch 


must operate in an 


atmosphere which would degrade the 


performance of a non-hermetically sealed unit. Among mili- 
tary applications are arming of warheads and control of air- 
craft or missiles. Write for Technical Bulletin 1570 to Trans- 


Sonics, Inc., Dept. 7, 


Burlington, Massachusetts. 


TRANS-SONICS 


TRADEMARK 


I, 


AVIATION CALENDAR 


(Continued from page 4) 


lechnology, Pasadena, Calif. For details 
write: Mr. G. S. Bahn, Marquardt Air 
craft Co., Van Nuys, Calif 

Jan. 20-Feb. 7—Aviation Institute for Com 
mercial Carners and Business Pilots, Unis 
of Southern California, Los Angeles 

Jan. 22-26—First International Air Show & 
xposition, Master Field, Miami, Fla. For 
details write: PO. Box 25829, Miami 17 

Jan. 29-31—Fourth Annual Meeting, Amer 
ican Astronautical Society, Main Audi 
tormm, Engineermg Societies Bldg. 29 
W. 39 N. ¥. C 

Jan. 30-31—American Society for Engincer 
mg Education, 1958 College-Industrs 
Conference, U. of Michigan, Ann Arbor. 

Jan. 30.31—Seventh Annual Instrument 
Short Course, sponsored by Southern 
Califorma Meter Association and Los An 
geles Harbor Junior College, at Los An 
geles Harbor College, Wilmington, Calif 

Feb. 3-4—Industry Service Symposium, 
Fhght ControlPanel Integration, Bilt 
more Hotel, Davton, Ohio. bor details 
Mir J. HE Kearns, Box 942, Dayton. 

Feb. 19=—"Are Flying Saucers Fact or 
Fancy?”, Dr. Hagh Winn, Missile and 
Ordnance Systems Department, GE, En 
gincers Club, 1317 Spruce St., Philadel 
phia, Pa 

Mar. 13-14—Second National Conference 
on Aviation Education, Hotel Mayflower 
Washington, D.C 

Mar. 17-20—Jomt Aviation Conference 
American Rocket) Society. Amencan So 
city of Mechameal Fngmeers, Statler 
Hilton Hotel, Dallas, Tex 

Mar. 17-21-1958 Nuclear Congress, man 
aged by American Institute of Chenucal 
Engineers, 25 W. 45 St). C 

Mar. 18-19—First Interscience and Industry 
Svmposium on Guided Missiles Training 
equipment (limited to those with Secret 
clearance) Naval Ordnance Laboratory, 
White Oak, Silver Spring, Md. For 
details write Mr Jo G. Vaeth, Head of 
New Weapons & Systems Division, US 
Naval ‘Traming Device Center, Port 
Washington, 1, 

Mar. 24-29—Fourth International Instru- 
ment Show, Caxton Hall, London 

Mar. 30-Apr. Reumon, 
(World War 1), Toronto, Canada, Con 
tact’ Bo Stenmmg, Chairman, 149 
South Drive, Toronto 5 

Apr. §-10—highth International Symposia 
blectrome Waveguides, Microwave Re 
search Institute of Polytechmic Institute 
of Brooklyn Engineering Societies Bldg, 
29 399 &.. N. 

Apr. 14-18—Annual Technical Mecting, 
Amencan Welding Socety, Hotel Statler, 
St. Louis, \lo 

Apr. 16-19-—l4th Annual National Forum, 
American Hehcopter Society, Sheratou 
Park Hotel, Washington, D.C 

Apr. 17-18—Institute of Environmental En 
gineers, Second Annual Technical Mect 
ing, New Yorker Hotel, New York 

Apr. 22-24-1955 Electronic Components 
Conference, Ambassador Hotel Los 
Ange les Cahf 

Sept. 1-7-1955 Flying Display and Exhib: 
tion, Socety of British Aircraft Con 
structors, Farnborough, Kngland 
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Power 


Future achievements in the field of rocket propul- 
sion depend upon the ability to test prototype en- 
gines at rapidly increasing power levels. To keep 
pace with these higher power requirements, RMI 
is completing work on a giant rocket test stand. 

The new RMI test structure is capable of 
testing rocket engines in the million-pound 
thrust class. Its massive rotating system pro- 
vides firing attitudes from vertically downward 
to 45 degrees above horizontal. The control cen- 
ter contains a maze of instruments that contin- 
uously record separate events occurring, within 
the engine, at intervals ranging from one-tenth 
of a second to less than one millisecond... 


for Progress 


and with accuracies up to ninety-nine per cent. 

This addition to RMI’s already-extensive test 
facilities paves the way for tomorrow’s more 
powerful and more efficient rocket powerplants. 
It’s another example of how RMI — America’s 
first rocket family—is continuing to pioneer in the 
development and production of new engines for 
supersonic manned aircraft . . . helicopters, cata- 
pults and test sleds... and missiles for defense 
and space exploration. 

Engineers, Scientists — Perhaps there’s a 
place for your talents in RMI’s expanding or- 
ganization. Our new projects present challenging 
problems and the chance for greater responsibility. 


REACTION MOTORS, INC.\& 


A MEMBER OF THE OMAR TEAM 
Now JERE EY 
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“SAND 
OR A LIGHT LAUNCHES 


Every pound, every ounce of weight eliminated 
in plane and missile airframes means increased fuel 
and instrumentation loads... 


The phenomenally high strength-to-weight ratio of 
bonded sandwich components...utilizing metals or 
reinforced fiberglass... has given design engineers a 
fabulous weapon to help combat the “overweight” problem... 


Narmco’s long-accumulated experience in the design and 
development of bonded primary or secondary sandwich 
structures, regardless of the size, shape or complexity, 
is available to you... Narmco Manufacturing Co. 
welcomes the opportunity to direct its technical skills to the 
solution of your missile structural problems. 


“Tf it’s a complex sandwich design... 


Narmeo specialists can build it!” 


MANUFACTURING CO. 
5159 Baltimore Drive 
La Mesa, California _ 
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SYSTEMS ENGINEERING * DESIGN CONCEPT TO VOLUME PRODUCTION 


The M1 Toss Bomb Computer System is standard equipment on 
the Air Force's operational fighter-bombers. It enables attack on 
“targets of opportunity” and~—of all fighter-bomber systems -— it 
provides superior accuracy and a flight pattern least vulnerable to 
counter measures. Its design and configuration allow installation 
in any known fighter or bomber 

Researched, designed and mass produced by Mergenthaler Sys 
tems Engineering Division, this compact and efficient device is 
just one example of Mergenthaler’s outstanding work on complex 
integrated systems, support equipment and special components 

This accumulated experience in systems engineering, together 
with Mergenthaler’s extensive manufacturing facilities in both 
the United States and NATO countries, is of very real importance 
to the nation’s defense projects . . . Mergenthaler Linotype 
Company, 29 Ryerson Street, Brooklyn 5, New York 


MERGENTHALER 


Mergenthaler is currently active in: 

systems engineering * advanced bombing systems * analogue and 
digital computers infra-red equipment électronics optics high 
speed photography * ballistics - ordnance control systems * missile 
guidance * servo-mechanisms * thermodynamics * mechanical and 
electro-mechanical engineering * magnetic theory « metallurgy 
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Some facilities are easily measured. (ike floor space. Grumman has 
3,400,000 square feet of it, all in use. And the runways at Bethpage and Peconic River, 
Long Island, N. Y., and at Stuart, Fla. They stretch a total of 9 miles. 

You can size up other Grumman facilities, too. Like design rooms. Wind tunnels, 
Analog computers. Altitude chambers. Test-flight simulators. Techniques in forming, 
machining and welding. Quality control practices. Oscillographs. Research with cermets. 
Or the process that mills metal chemically. 

You can see the scope of Grumman facilities other places. At the instrumented jet 
engine test stands. On the assembly line. In the air where missiles and other armaments 
are test-fired. Or at the sixty places around the world where Grumman field service 15 
available 24 hours a day. 

Anything else? Yes, Grumman's most important facility: Its people. How do you 


measure them? Look at any Grumman plane. The amphibious SA-16 Albatr of av 
rescue fame. The S2F-1 Tracker, world’s first anti submarine ancraft capable of 
performing the complete search attack assignment. The radomed WE-2 Tracer ‘early 
warntt sircraft. The F9F-8T, the Navy y transonic fiphter-tra tI 
upersonic FILF-1 Tiger, the first fighter t 

(coke bottle) fu I 

27 years in the production of over 24 pla 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage - Long Island - New York 

Air Superiority Fighters Anti-submarine A ft Jet] 
Au Transports + Nuclear Research + Aerotult Truck B 


Hydrofoil Research - Grumman Boats 
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CRYOGENIC PUMP NOTEWORTHY 
NEW INDUSTRY DEVELOPMENT 


A product of Sundstrand-Denver, it has 
a demonstrated capcbility of pumping liquid nitrogen at 
pressures over 3000 psi at speeds of over 3500 RPM. 


Piston type, extremely compact and light- 
weight, it has been under experimental develop- 
ment for a year and is suitable for pumping liquid 
gases such as nitrogen and oxygen. Sustained 
operating periods have been obtained repeatedly 
without any form of lubrication. 

The pump is a design modification of a Sund- 
strand hydraulic motor which is made in many 
sizes and thus other larger capacity pumps can 
be provided with relatively little development. 

The pump shown here has nine axial pistons 


and is of fixed displacement type. Metal parts 


have been selected to be compatible with liquid 
nitrogen. Minor material changes can be incor- we 


porated for satisfactory operation with the use 
PERFORMANCE DATA 


of liquid oxygen. 
SUNDSTRAND-DENVER CRYOGENIC PUMP 


The result of precision engineering and care- 
ful testing, these pumps appear to be the solution 


to many of the high power-to-weight problems 


Displacement 0.130 cu. in. /rev. 
Capacity @ 3500 RPM 1.75 gpm 


encountered with missiles, rockets and high per- 
Horsepower @ 3500 RPM 3.8 HP 


formance fighter planes; and, will prove highly 
useful for aircraft cooling systems and ground Volumetric Efficiency 
@ 3000 PSI 90% 


support equipment. Variation in orientation, size, 


mounting and assembly of these self-contained Weight 2.5 Ibs. 
units can be supplied to suit your individual AND Mounting Flange 10260 Type X 
needs. For further information on using these Dwg. No. ED699 


pumps to solve your cryogenic pumping problems 
contact: APPLICATION ENGINEERING DEPARTMENT 


SUNDSTRAND-DENVER 


2480 W. 70th Avenue © Denver 21, Colorado 


A DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY 


Complete design, development and precision manufacturing facilities 
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CAPABILITY 


FOR THIS MISSILE AGE 


If you havea 


problem requirimg 
unique and exacting Sundstrand-Denver s 150 man creative team 


write of engineers and technicians, precision production 
or our Neu 
acilities Brochure facilities, complete and separate prototype 


shop, laboratories, testing and heat treating 


Z equipment have gained for it recognition as 
/ “Plant of the Year Award Winner 1957." 


In this new plant you'll find versatile, modern 
machines coupled with 50 years engineering, 
development and product manufacturing 


experience 


Here exacting control and 
coordination to expedite 


“on time delivery 


is available to you 


SUNDSTRAND-DENVER 
2480 W. 70th Avenue * Denver 21, Colorado 
A DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY 
“First in constant speed drives'’—Sundstrand Aviation, Rockford, Illinois 
13 
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NOW 


for the time 


LOW 


COMPRESSION 


SET 


RINGS 


Another LINEAR first... a new, low compression-set 
Butyl Compound for use in ‘‘O”’ Rings. LINEAR Butyl 
Compound 7806-70 is a seal material that withstands 
compression set at elevated temperatures without being 
permanently deformed or losing its resiliency and its 
value as a seal. Also, Butyl withstands the chemical 
actions of the non-flammable phosphate esters such as 
“Skydrol”’, ‘‘Pydraul’’, ‘‘Celluflex’’ and ‘‘Lindol’’. 


VET, PROVEN 


Exhaustive tests, under method ‘B"’ of the ASTM, 
show this new LINEAR compound develops only 30 to 


40°. compression set after 70 hours at 212°F, as com- 
pared to the usual 70 to 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance to permanent deformation, combined with a 
tensile strength of 2000 psi and an elongation factor of 
275‘:, make this material an outstanding one for all 
“O” Ring applications and other molded shapes where 
Butyl rubber’s excellent qualities are desirable. 


Whenever you have a seal problem that is tough to 
handle—look to LINEAR for an answer. Write, or ask 
the local representative for complete information on 
LINEAR’s new Butyl Compound 7806-70—today. 


LINEAR, Inc, STATE ROAD & LEVICK ST. PHILA 35, PA 
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echnical 


Call or write 

DIRECTOR TECHNICAL 
PUBLICATIONS DIVISION 
Hayes Aircraft 

Corporation 


Main Office & Plant 


P. O. Box 2287 
Birmingham, Alabama 


Branch Offices 


San Antonio, Texas 
1070 West Malone Avenue 


Rome, New York 
125 N. James Street 


Representatives 
Dayton, Ohio 
Oklahoma City, Okla. 
Sacramento, California 


ublications 


INDUSTRIAL 
GOVERNMENTAL 


For Your Products 


Whatever your tech data requirements, Hayes Technical Publication division 
offers you a complete service in the preparation of handbooks, brochures, 
catalogs, listings and directories. 

Our organization has probably the most complete self-contained facilities 
in the United States for “beginning-to-end” production requirements. In the 
past five years we have published over |!,500 technical manuals written to 

Government or Industrial specifications, on drastic delivery schedules and 
under strict cost control. 
Our staff of 475 employees occupies floor space in excess of 25,000 square 
feet. Through creative ability, backed by extensive practical experience, and 
combined with various specialized skills in technical writing and illustration, 
we give your publication the customized technical content it requires. The 
Hayes Engineering Department supplements our research with additional 
engineering assistance whenever needed. 
Our mechanical equipment includes all machinery necessary for production 
of high volume hot and cold type composition, with latest modern photo- 
graphic aids and equipment for top quality reproduction of art and text. These 
include a revolutionary Foto-List Camera, making possible composition of 
various type listings such as stock lists and directories, ...at a remarkable 
saving in costs. 
If you are considering a technical handbook for your commodity whether 
in the field of electronics, mechanics, hydraulics, electrical components (what- 
ever you may need) we will welcome an opportunity to discuss your individual 
publication requirements with you, at no cost or obligation. 


ENGINEERS, SCIENTISTS, NEEDED—Hayes is an aircraft mod- 
ification, IRAN, and maintenance facility, including guided missile 
work, Good positions are open for aircraft design engineers, graduate 
engineering students, and aeronautical scientists. Write Personnel 
Director, Department 405, P. O. Box 2287. 


ENGINEERS DESIGNERS MANUFACTURERS AIRCRAFT CORPORATION 


. 
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PACITRON 


FUEL LOAD LIMIT CONTROL 


Now standard equipment on the Caravelle and Viscount for leading world 
airlines, Simmonds PACITRON Fuel Gage Systems furnish dependable, 
accurate fuel measurement and fuel management on every flight. PACITRON 
load limit control provides automatic control of fuel taken aboard in accord- 
ance with particular flight plan requirements. 

In addition to load limit control, PACITRON offers these fuel management 
functions: level switching, totalization, telemetering for remote readings, and 
center of gravity control. 

Currently flying on more than 50 famous airlines, PACITRON demon- 
strates Simmonds continued leadership as “first in electronic fuel gaging.” 


Simmonds 
AEROCESSORIES, INC. 


General Offices: Tarrytown, N. Y. 


Branch Offices: Detroit, Michigan * Dayton, Ohio + Dallas, Texas * Wichita, K * Glendale, California 
Washington, 0.C. + Seattle, Washington — Sole Canadian Li e: Si ds Aerocessories of Canada Limited, Montreal 
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NEW LOW-COST COMPUTER WITH ADVANCED COMPUTING TECHN/QUES ra 


COMPUTER. 


The only desk-side electronic computer with direct programming 


and automatic positioning of decimal point 


Two exclusive features of the new IBM 610 Auto-Point 
Computer help make your engineering time more completely 
creative. First, direct programming: computation takes place 
as the program is being written, eliminating the need for 
separate program test runs. Second, automatic positioning of 
decimal point: the engineer is relieved of the burden of 
planning movement of the decimal point, greatly reducing 
problem-solution time. 


The new Auto-Point Computer also gives you, among other 
valuable features, single-instruction square root, simultane- 
A few applications ous division and multiplication, and highly flexible tape 
of the 610 units. The IBM 610 was designed with reliability as a prime 
Auto-Point Computer consideration; built-in self-checking provides assurance of 
Flatter Analysis accuracy. In addition, this low-cost electronic desk-side com- 


. puter does not require air conditioning. 
Performance Evaluations 


Oe Discover today how the mobile IBM 610 can solve a wide 

Stress and Strain range of scientific and engineering problems for your busi- 
Calculations 

ness. For details, simply call the local IBM representative. 


Data Reduction 


TIME 
EQUIPMENT 


TIME EQUIPMENT - DATA PROCESSING - ELECTRIC TYPEWRITERS + MILITARY PRODUCTS 
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The world's largest centrifuge for humans, at Johnsville NADC, is capable of producing 40 times the force of gravity. Flight 


surgeons and engineers can ride within the 


cockpit’ at the end of a 50 foot arm. 


JOHNSVILLE NAVAL AIR DEVELOPMENT CENTER 
STREAMLINES RESEARCH VITAL TO DEFENSE 


Located in historic Bucks County, just north of Phila- 
delphia, the Jolhsville NADC is carrying out a multi- 
tude of scientific tasks designed to keep our Navy's 
air arm second to none. Johnsville, the Navy’s largest 
acronautioal research and developmental activity, de- 
veloped the radar carly-warning systems for planes 
now cruising above the oceans bordering the United 
States. “Tremendous studies have been made at this 
center airborme antisubmarine detection systems, 
and Johnsville scientists developed the first mock-up 
of a vertical take-off fighter. 

The NADC Acronautical Instruments Laboratory 
at Johusville is engaged in development and evalua- 
tion for the Army-Navy lostromentation Program, 
and was first to develop the automatic artificial stabil 
ity control for rotary wing aircraft. Other NAD 
projects include high-speed low-level cameras 
techniques for underwater launching of guided mis- 
stiles. radio controlled drone planes carrying 
bombs, used so effectively against the enemy in Korea 

This defense center covers over 750 acres. inelud- 
ing a Naval Air Station which provides aireratt: for 


This is one of a series of ads on the technical 


tivities of the Department of Defense 


FORD INSTRUMENT CO. 
DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Islard City 1, New York 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 


scientists carrying out their experimental missions. 
There are eight laboratory groups at Johnsville, spe- 
cializing in computation, aire raft armament, systems 
for drones, missiles and other special aircraft; aviation 
medicine; air warfare research, aeronautical instru- 
mentation; aero electronics; and experimental pho- 
towraphy, a field unto itself. 

unusual facilities are available to 
scientific stall of over 2.200 people. In addition to 
equipment such as the giant centrifuge ihustrated, 
the center has one of the world’s largest analog com- 
puters — the TYPHOON — which can handle an 
infinite variety of CHgineerinig and acrody namic prob- 
lems. Johnsville has a fabrication shop capable of 
manufacturing anvthing from a delicate instrument 
tou omplete aireralt. Hue cold chambers are avail- 
able to test equipment for use under conditions such 
as those encountered in Operation Deeptreeze, cur- 
rently underway in the Antarctic. Johnsville is cooper- 
ating closely in the Geophysical Year — as well as 
turning out a wide variety of scientific developments 
for BuAer, the fleet, and Navy contractors, 


Engineer at Ford Instrument tests jet engine 
exhaust temperature indicotor developed for the 


ENGIN € ERS of unusual abilities con find a future at FORD INSTRUMENT CO. Write for information. 
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based on results of the competition (AW Oct. 25, p. 50) is expected in January 
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B.E.Goodrich 


| “‘Winterized’ wings keep executive 
: | planes flying the year round | 


INFLATION AREA 


“A” PORT TUBE 
INFLATED 


“B" PORT TUBE 
INFLATED 


F' YING BUSINESSMEN can't afford 
to be grounded. Delays due to icing 
conditions can mean a meeting missed 
a contract lost 

Goodrich 
de lays 


But 


De-lcers eliminate 


pneumatic 
enable 
executives to plan and complete trips 
they otherwise wouldnt even schedule 
With B. F. Goodrich De 
remyval is snap ! Small cubes inside 
the De 
alternately to crack ice as it forms (see 
The 


cleanly, washes away in the air stream 


loers, ice 


leer boot inflate and detlare 


drawings at lett) ice breaks off 
The operating cycle is completely 


AUTOMATIC 


You ll find B.F.Goodrich De -Icers 
on the wings of most multi-engine 
executive airplanes flying today. Busi 
nessmen know they can depend on 
them to meet tight schedules at any 
time of year—in any kind of weather 
BFG De-lcers are simply cemented on 

without stretching or mechanical 
they fit 


atrachments. As a result, 


smoother, are casicr to maintain and 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 


have a much longer service life 


Installed in sections along the wings 
the different sections operate alternately 
and symmetrically about the fuselage 
to minimize disturbance of the airtlow 
The inflation sequence is controlled by 
either a centrally located distributor 
valve or by solenoid operat valves 
located in the wings adjacent to the 
De-lcer air inlets 

B.F Goodrich De-Icers can be ordered 
as original equipment on planes of the 
type shown above the Beechcraft D50 
the Cessna 310 and the Acro Com 
mander. Or they can be installed on 
your present planes by authorized 
B.F. Goodrich Aviation Products 
distributors. 

For low-cost, year-round protection 
against ice, be sure to winterize” your 
wings and empennage with De-Icers 
by B.F Goodrich 
pneumatic De-Icer and leaders in the 
field since 1928. Write today for free 
De-lcer data sheet AD-301. 


inventors of the 


Tires Wheels Brakes Heated Rubber 
De-icers inflatable seals + Fuel cells 


Pressure Sealing Zippers « Rivnuts « Avtrim 
Adhesives « Hose and rubber accessories 


Wane 
| | 
| 
fe vw 
; 
\— 
“aa 


EDITORIAL 


Vanguard's Real Success 


Now that the hubbub over the first unsuccessful test 
launching of the Project Vanguard test satellite has sub 
sided, this project should be allowed to proceed at its 
preSputnik leisurely pace. ‘This country lost some 90 
davs ago the race in which Vanguard was our entry 
Little international prestige can be re-couped from 
Vanguard's achievements even when its satellites are 
orbiting, although valuable scientific data can still be 
harvested from the program. 

But there are two aspects of the Vanguard's initial 
test phase that outline important lessons for our future 
guidance. If these lessons are taken to heart, even 
Vanguard's failure could be an educational success 

First is the full and pitiless glare of publicity that has 
been tocused on Vanguard since Sputmk [climbed 
into space. ‘This spothght generated its maximum 
Humination during the failure of the Vanguard launch 
ing at Cape Canaveral carly in December. For the first 
time since the imssile and satellite program began, the 
American public was fully informed within the limits of 
genuine military security what was actually happening on 
the Vanguard program. 

Because the test was a failure, there has been a hue 
and crv from the usual proponents of supersecrecy that 
the lid be clamped on tight on all Vanguard information. 
If the test had been successful there would have been a 
mad scramble to take bows for the information effort. 

But now, there is even talk of reprimanding Defense 
Department officials who did a superb onthe spot job 
of making information available at) Cape Canaveral 
Nothing could be more ndiculous. Murray Snvder, 
Assistant Secretary of Defense for Public Affairs, and 
his deputy, Herschel Schooley, deserve a commenda 
tion for the way they handled the free flow of informa 
tion from Vanguard. Far from bemg detrimental, this 
flow of information served a variety of useful purposes 
¢ Prevent the American public from cver again finding 
itself facing the we-cold shocks of Soviet achievements 
such as the Sputnik launchings 
Provide the American and voters with a 
realistic understanding of the tough and costly job 
involved in achieving the scientific progress required to 
nournsh our mulitary strength and civilian economy 
Kducate the American working press and mass com 
munications media im the same field so that they can 
report im a more accurate, sophisticated and balanced 
manner and avoid the tremendous pendulum swing: 
from wibridled optimism to hopeless despai 
Convince this Administration and those that) will 
succeed it that government cannot operate ctfectivels 
ina democracy cither by concealing vital facts from: the 
voters and taxpavers that support it or by promoting a 
steady glow of rosy optimism. 

Most unportant of these is the long and arduous task 
of educating working press men and the Amencan publi 
on the hard facts of scientific development programs 
The failure of the first Vanguard firing, while not surpris 
mg to technicians cither here or abroad, removed some 
of the starrv-eved “magic” atmosphere with which both 
nontechnical newsmen and the American public regarded 
development of aircraft, missiles and space vehicles. 
the Vanguard failure has begun to teach them that 


successful scientific developments are the result of costly 
and persistent) experimentation that extracts: from. a 
senes Of mutial failures the knowledge needed to lay the 
foundation for eventual success. ‘The Soviets did not 
achieve their current success without following this 
bitter road of educational failure. The first LH attempts to 
launch a Soviet IRBNE were abortive, and at as pretty 
well established now that Sputmk Twas preceded by an 
unsuccessful satelhte launch im mid September 

If the American public as ever gomg to support an 
adequate basic research) program and sufficiently im 
aginative weapons development pace, it must understand 
the hard facts of the situation. Tt most stop chasing a 
murage of quick miracles produced with scientific 
main by full blown geme at the cleventh hour i the 
same manner that Mickeys Mintle or Pod Walliams swat 
mmng diome ron to win the ball game 

And this brings us to the second lesson to be learned 
from Sputmik and Vanguard. ‘This lesson is the 
but vastly misunderstood fact that vou can't win scientific 
ball games with minth home rans, last second 
field goals or SO yard passes. Where we stand today in 
scientific achievement and weapons development is solely 
dependent upon what we have done during the vester 
days of the past five to LO vear 

Phere has been a strong urge im top level government 
cucles akin to pame since Sputmik to grab almost any 
thing available off the scientific and hardware shelve 
to make some kind of a spatial demonstration. Som 
utterly meanmegless schemes lave been senously consid 
ered to make a “propaganda” comeback in prac 

the Anny’s Jupiter C satellite now 
comes Close to this category, although on faimess to at 
onginators they first candid propa cd at vears ago when 
an “ashean wath a bec would have been a sound mutual 
Step im a space program. sphere of we that would 
leave a vapor trial through the sky. a dve spot on thie 
moon hurtled there by a lish up of IRBME and research 
rocket motors, a Chiistinas sphere of inflated 
aluminum foil, and mans other equally ndiculous pro 
posals have been seriously mulled over by the psyche 
logical warnors in the National Securnty Council 

Phere is nothing to be gamed and a great deal to be 
lost am time, money and scientific talent from these 
hastily umprovised lash ups. The only way we can regam 
lost stature and achieve a contimmally widenmy margin 
of supenornty as to day the foundations now for a sound 
and continmous program of basic research, orderly but 
urgent development, and well planned, efficient produ 


hon of new weapon systems 

Phere is no lack of sound ideas on how sucha program 
should be organized ind nted from the 
best brams of the aviation and scientific 


But so far, there has been a lick of adiiamuistrative kill 
and decision im the executive branch of the government 
to unplement any of these ideas and proposals and reall 
begin the vital move toward a sound, long term research 
and development program. The program mist not be 
aimed at stermchasing an adversary that is already off 
to a running start but pa ed to pa thee ritical 
vears ahead and widen a sagiificant margin of supenerit 


for the future Robert Hotz 


Flight-Proven 
Fire Detection: 
Consider these three important facts! 


Kidde’s Continuous Strip Fire Detector, first of 

its kind on the market, has been proven successful 
by more than seven years of intensive flight experience 
on both military and commercial aircraft. 


As a result, the majority of U. S. commercial 
transport manufacturers and air lines already 
using continuous strip fire detection have chosen the 
Kidde system. 


Kidde’s sensing element and adjustable control 
unit affords a wide range of sett.ags through the 
greatest operating temperature range... a Kidde exclu- 
sive which makes the Kidde system not only ideal for 
present-day aircraft but especially effective for aircraft 
now in the developmental stage. 


Let Kidde’s unrivalled experience in the field of aircraft 
fire detection help solve your safety problems. Write 
today for facts on the advantages of the Kidde system 
... the continuous strip fire detector proven in flight! 


Kidde ® 
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WHO'S WHERE 


In the Front Office 


Kirke W. Connor, board chaiman, and 
Don S$. Connor, president and general man 
ager, Micromati Hone Corp, Detroit, 
Mich 

Frederick D. Herbert, Jr., and Herman R. 
Shuart, executive vice presidents, and Robert 
N. Brown, vice president and director of 
cngincering, Kearfott Company, Litth 
balls, No J 

J. Plant, executive vice president and 
general manager, Avro Aucraft Ltd, ‘To 
tonto, Canada 

Harry P. Kupiec, president, Auucraft 
I.qupment ‘Testmg Co., Baltunore, Md 

William Melanson, vice president, Cam 
budge ‘Thernmome Corp., Cambridge, Mass 

John J. Bricker, vice president, Interna 
tional Business Machines Corp, New York, 

Orlando ‘Torres, assistant to the presi 
dent, Riddle Airlines, Inc 

Martin Goland will serve as director of 
Southwest) Research Institute, San \n 
tomo, Tex Mr Goland is vice president 
oi the Institute 


Honors and Elections 


\t the 12th Annual Meeting of the 
Amerncan Rocket Society the follow mg 
mvards were made: Thomas F. Dixon, God 
dard Memornal Award, for his work im 
racket) propulsion systems, Reece Roth, 
NMassachusetts Institute of Pechnology stu 
dent, ARS Chirysler Award for bis 
paper on a new method of measurmg the 
vclocity of hot gases; Capt. Grayson Merrill, 
N., set Pendray Award, for lias 
rocket and yet propulsion literature, Krafft 
A. Ehricke, ARS Astronautics Award, for 
idvancement of space flight, William H. 
Pickering, Wyld Memonal Award, for ap 
pheation of rocket: power, Capt. Levering 
Smith oN). Hickman Award, for 
work solid) propellants 

Austin J. ‘Tobin, executive director of 
the Port of New York Authority, has 4 

wed the Order of the Legion of Honor 
from the government of France 


Changes 


R. V. Lynch, sales manager aircraft, and 
CG. M. Monroe, thes manager 
Chance Nought Tne Dalla len 

J. J. Alkazin, manager, Customer 
1) pt Convair, division of General Dynan 
vs Comp. San Diego, Calif 

Hred Speaks, assistant director of market 
mg research and development, bite! M 
Cullough, San Bruno, Calif 

Carl Anderson, manager of 
mg, and Nicholas FL Frischhertz, 
pare parts and engine Production 
| 1h pt Avoraft Gas Turbine Divi 
ion, General Co Olio 
Miles K. Wolfson succeeds Miro brischhertz 
mianager of cnygmecenng 

Harry Schachter, production manager 
md Harvey O. Oberg, division 
manager, Wyle Laborato Segundo, 
Calit 
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INDUSTRY OBSERVER 


PAu borce as still sitting on design proposals from five aviation firms for a 
hypersome ghde bomber with no decision im prospect until cath next 
sping. Competing firms are Bell Corp. which proncered the con 
cept in industry with ity project (AW Dec 2. po 25). North Amer 
ican, Which as offering a modified rocket plane with ao pound 
thrust booster rocket, Repubhe Aviation, the Martin Co. and) Boeing 
Auplane Co. Latest intelligence trom Ruysia iidicates the Soviets have 
tested an SO0,000 Tb. rocket engine for thea person ghile bomber 
and the prototype weapon system is Close to flight test) stage 


P Navy is considering proposal for a “slow fighter,” whose slow speed would 
permit a relatively large, stable platform capable of carrying heavy avionic 
detection gear and a large number of long-range interceptor missiles. Chance 
Vought Aircraft and Hughes reportedly are working as a team on a long. 
range air-to-air missile that could be adapted to the project. 


PCrish program i under way to develop and produce valves especialh 
suited for ballistic mussile service. Various types of valves and solenoids ane 
suspected of being the cause of 76° of the malfunctions both BNI 
and finngs to date. New program will mvolve an expenditure 
of S7.750,000 with nine contractors mvolved. North Aviation bias 
three contracts under the valve progeam. Other firms, cach with one con 
tract, include Acroyct General, Robertshaw Pulton Controls Co. and Win R 
Co. Ltd 


© Lockheed Missile Systems Division and ‘Thiokol have made good progress 
with development of Navy's Polaris solid-fucled flect ballistic missile test 
vehicles, but Navy has not vet made final design of the nuclearpowered 
submarine required to launch Polaris. Lag of the Polaris launching sub 
marine is apt to be so far behind the operational status of the missile that 
Navy will have to push land and surtace-based launching sites to use Polaris 
in the long gap until its submarines are in operation. Polaris test vehicle 
program with ‘Thiokol rockets has reportedly been so successful that at least 
50°7 of the scheduled test firings have been canceled. Acrojet4General is 
propulsion contractor for the operational missile. 


P fitan intercontinental ballistic transportation loading trials 
a Douglas C133 are bemg conducted at Lowi ARB. Denver, Colo In 
loading tests, fullscale ‘Titan structural shell is mounted ome dolly for 
wheeling into hold of Same scheme planned for Ath 
ICBNE A program to the C2 133s to cares the missiles mow oneler 
way (AW Dec. 9, p. 25 


P Doak Aircraft Co.'s VEOL being developed under Army contract 
is now in the final assembly stage and scheduled for rollout sometime next 
month. Aircraft is powered by Lycoming 1-535; engine-to-propeller trans 
mission has gone through a 50 hr. test, structure has been static tested 


PStritegic An Command has established a facility Calif. fer 
traming pernonnel for operational capability with TOBNES and Sith 
was fornmerl oc upicd by Robertshaw Pulton Control Co Western Ke 
search Laboraton When graduated from this preliminary Cours 
personnel will be sent to Cooke APB, Calf, for ticdld sernice trang with 
ballistic Wooldndge ¢ orp asoisting SAC) an ats: educa 
tional program propanny Various distraction for the 


Course, 


Harvey Aluminum Corp., Tornance, Calit., is negotiating with Tndustrial 
Resources Division of the Air Matericlh Command to build a rolling mill 
especially adapted for titanium alloys, with Tlarvey and Air borce each 
bearing half the machine's cost, 


Phact that latest finng of USAR Thor intermediate range ballistic missile 
fell short of target range is beheved to have been caused by propul hon 
malfunction lnertial gaurdance system, which recemed ats first actual 
the firme, reported] howed oxcelleut performance 
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 Avco makes things better for America 


Aveo today 


Crosley 
Height Finder 
has range, 
will travel 


Mighty radar stations are the fixed 
listening posts of America’s continental 
air defense system. But they are not 
enough, Troops on the move also need 


warning of approaching hostile aireralt. 


A new radar was needed. It had to be 
light enough for easy transport, tough 
enough to withstand campaign conditions, 
and powerful enough to sean heimlhits 
bevond the reach of any device pres jously 
available. The assignment of designing, 
building and producing if was given 
to Aveo’s Crosley Division. The MPS-16 
height finder is the result. Working in 
cooperation with the AR DC's Rome | 
Air Development Center, Crosley has 
given the Air Force and Marine Corps 
another great contribution for 
national defense. 

THIS IS AVCO 
Aveo today is a diversified organization 
whose products include aireraft: power 
plants and structures, eleetromies for 
defense and industry, and specislized 
home and farm equipment. Aveos 


divisions and subsidiaries are: 


Lyeoming aviation, marine and industrial 
power plants...Crosley electronies systems 
and atreraft structures... American 
Kitchens hitehen equipment and 
architectural porcelain... New Idea and 
zee speeialized farm equipment... 
Research and Advanced Development 
missile and allied researeh . Crosley 
Broadeasting Corporation the WEMW 
radio and TV group... Moffats Linnited 
(Canada) commercial gas and heating 


equipment, 


Scientists interested in unusual opportuni- 


lies for advancement can grow with Aveo, 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N.Y. 


\ 
Nas 
| 
Mir 
CANAL 
“Gs hy 
\ 


Education Effort 


An organized effort is under way to convince the Na 
tional Security Council that the Amerncan people should 
know more of the facts of life if thes are to properh 
support a genuine effort to mamta technological 
capability 

Attendance of Vice President Rachard Nixon at a 
quict dinner party Washington list week called by 
penons who are urging that the Amencan people be given 
a frank appraisal of the situation gives substance to 
reports that he hopes to shake the National Security 
Council and conservative members of the White 
immer circle from them “father knows best” attituck 
Party was held at the home of boster, a vice 
preudent of the Olin Mathieson Chemucal Corp In 
addition to Nixon, guests included Paul Th Nitze, former 
Chamman of the State Department's policy planning staff 
Roswell Gilpatne, former USAR Under Secretar 
brank Stanton, president of the Columbia Broadcasting 
System; publisher John Cowles, and Laurance S. Rocke 
feller 

Nixon, who started preaching urgency while the W hate 
House guard still was referring to the Russian Sputiaaik as 
a “silly bauble,” may be the man to press the cause of 
realism in the Secunty Counal and even to the desk oft 
President) Easenhower. There are overtones 
this as part of his conflict with Sherman Adams, press 
dential aide who thinks the Sovicts are only plaving 
basketball space 

Officially, Nixon professes that his big interest hes in 
the mutual security aspects of mecting Soviet compet 
tion, particularly the possibility of ting political and 
cconomic measures to win frends mie Asie aud Africa 


Advisory Board's Potential 


Among other Sputmk results may be mcreased recog 
mition of the potential that) could be from 
accepting advice from USA's Scientific Advisory Board 
headed by James TH. Doolittle. Ata three-day meeting 
Chandler, Anz., the group made a detailed studs 
of the problems of limited war, heanng from top 
cxperts in the mulitary and scientific circle In addi 
tion to the chiefs of staff, Central Intelligence Agence: 
and Department of State representatives delivered top 
coret papers at the session Phe board alse tas 
commuttee headed by Dr. Th Stever, 
USAL chief scientist, to study the Aw Research and 
Development Command and ats rebited agencn 
md subuut program for mmprovement of USAP's 


cttort 


Vanguard Publicity 


Rep Jolin Moss 1) ( alf aft thay douse 


Information Subcommittee, seems to be congressional 
lone wolf in) defending Defense Department's polo 
of providing advance information on what) wa 
happening it Cape Canaveral prior to the  abertive 


Vanguard launching 


Sen. Richard Russcll Airman of the Anned 


Sernices Conmnittee, declared that ait) would 
better to have launched Vanguard “in the muddle of 
the mght. and then to have. pouted to satellite 


cruising om the heaven than to tad all tha 


fanfare 
Calling for a blackout on satellite launching attempt 


Washington Roundup 


Sen Jackson 1) \\ ish t thy 
bnergy Miltary Apphcations Subcommittes 
Vanguard failure “doesn't really mean that we are a 
far behind the Russians as at mught the 
pubhats that wall go out wall be untai te our 
Noss, however, 
\ fuller oyphination of the real possibilities of sue 
cess and failure should have been more strongly «tated 
to the American peopl Let us not hid oursel vith 
the fechng that we are any more cnibartassed the 


that 


test farlure than we wall continue to be until we cleark 
demonstrate our ability to match the porformance ot 


Raurssia’s Sputiiks 


Rather than more secrecy we necd more candor 
Whether we failure on cmploy thom. thee 
rest of the world wall not credit. us wath itil 


we satellite ato pce 


Missile Acceleration 


May. Gen. Bo Al Schniever, commander of USAL 
Ballistic Missile Division, has drafted a progiam to 
aceclenate operational ipabalits cllart ob 
Details, he says, are classified, but evident that 
lus recommendation ipply mothe te the Ath 


md bitan intercontinental we ipon 
Gen, Schnever says, have been “recommended the 
will cost, which probably factor the will 


investigate 


Questionnaire to Industry 


Subcommittee questionnaire to 
covaged in the S 


Senate Preparedne: 
poncapal manufacturing compari 


mussile progr (AW Dec 9) p places heavy 
upon research and devclopmient roadblock 
md overtime cutback the question 


there been any limitation by the Depart 
ment of Defense on the use of overtinn 

research and development work beou 
directly or by lack of tuned 

development work? 

research and development work becu delayed b 
Change orders? 


CAB Investigation 


Staff of thre Special Hlowse Subcommittee ou begs 
Oversight under the direction of Da Bernard 
Schwartz forward wath ats cestigation of 
the Casal Board tia equested Ai 


Pransport for commprohensive data on its 
vith the Board Phe subcommittee wants ADA te 
upp 
file md record miclucing but limited te 
port of telephone ‘ other cthal 
or other material, of ADA 
ition conference thre cal 
| t ty ipl ) it 
tie, agent th pe behalf of ADA 
ovcrmmcnt official regarding the CAB watt 
tans tine bef the CAB Washington staff 
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te: 


he wall try to fill the post quickls 

On another part of the weapons front, 
indecision Continued last week over pro 
duction plans for the Army Jupiter and 
USAL-Douglas ‘Thor intermediate range 
ballistic missiles 

USAR Secretary James Douglas, 
icting on Mcklroy’s orders, last week 
visited the Army Ballistic Missile Agenes 
at Tluntsville, Ala, and the Chrysler 
Corp., massile plant at Warren, Mich 


Ile was accompamed on the tour by 


lus two top production 
Irvine and Bng. Gen Wo Austin Davis 
assistant for production programming 

Also im the party wer Holaday and 
Wilber Brucker, Secretary of the 
Army and former governor of the State 
of Michigan 

Phere still was no indication of how 
the Jupiter production program wall be 
funded, although the Army as proceed 
ing on the assumption that it will pro 
duce the massile for use 


German Delay in Ordering Aircraft 
Dismays Industry Sales ‘Teams 


By David A. Anderton 


Bonn—German decision on inter 
copter and fighter bomber purchase 
tor mayor reequipping of the revived 
futtwatte mow met expected before 
nest pring 

Dela im the from a list 
of aarphines made im four county 

batter trom for 


on ile tout more dis 

Boon on the behef that) moth 


tritecn task the North 
Ovganization framework 
ty lean mor tha 
of thee ntribution te NATO 


Source of the delay the 
NATO?) Pars But 
ly expect mo detashed ce 
thy the il 


Await Conference Results 


\ | expected while th 
pation sat th 
t t th silat if 
wat NI | 
‘ 
' 
\ 


stopped dead by a Defense Ministry 
Decision based on todas 
of the German mdustrs 

Design cvaluation a bemg made b 


i group the German Defense Vin 


mtr, matching the performance chat 
Gf the 13 comtenders aganast 
from the Classical to the chisss 
cal ground tush 
tation call ‘ i 
if that hit 
ie t teal 
' 
i th th 
‘ 


Question Marks 


Will order both typos of iphone 

Rut within one specih mission 
there as still uncertainty We hnow 
thes want te mtercept sand 
Vinenican cugincer, “but do they want 
to doit one quick pass or do thes 
want some loiter time the intercept 
rea 

Terms of the order. There is gener! 
iwreement that the Gernnans want te 
split them order, wath) am allot 
ment of complete units right off the 
scller’s production line followed by 
there are no number on th 
proportions of the split. It b 
reasonable for the Germans to asscmbh 
batch of frou tape 
components and pothaps a third batch 
from home built) Components plus the 


eller pr forgings special port 
Corman thinking on tha cook the 
outsede them own 


forse 
Anticipated delivery dates. The sell 


thes te as cm th 
fo operat the an 
boc vent | lat th 
‘ | Hits 
i i wl that tl ‘ 
th i il 
tel ith 
the p 
\ 
j 
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USAF Forms Astronauties Directorate 


New unit to monitor space plans, missile defense; 
may conflict with McElroy’s single manager. 


By Claude Witze wency, USAR after some delay released 


copies of the orders setting up the new 
Washington—A new Difectorate of directorate under command of Bng 


to plan, orgamze and man Gen. Tomer Boushes 

age space programs was activated by Au In a directive signed by Lt cn 

Headquarters List) week Donald Putt, USAP deputy chief of 
public announcement of taff dev clopment, the following proy 

the move was held up on orders from ects wer transferred to the new dirce 

the De of \ poke torate on Dec 10 


this was come becuase Ballistic missile defense. 

\ Quarles, Deputy Secretan, and Wal @ Air Staff management of 
NEO Durector of aborators 

wath cue the @WS as the Lockheed Pred 


new chrectorate USAT Pipes atellite project AW 14 
) 
Possible Conflict © Additional research satellites 
Defense Departivcnt Boost glide vehicles 
of a possible comflet wath: at © Spec ial recommaissance amcraft 


ww called the Advanced Re Canflict With Army 


te over all effort expected to deal 

VW New two chins after the 
thre J de fe 1h Direc torte was established Brig 


New Moon Proposal 


VWoshington Proposal for Moon rocket hus been made to USAR Research 
wd development Command by Systems Tac, Glendale, Cabt. Proyect 
would be a Phase followup of which recenth gave telemetered data trom 
un altitude of about 2.400 miles ma rocket fing beheved to have attuned target 
altitude of 4.000 mules Oct 25. po 30) Both Phase Poot Proyect and 
studies leading to Phase proposal have been ander sponsorship of ARDC's Ofhe> 
of Kesearch 

Phe new proposal estimates that cost of the proyect will be abet 
has that would be willy to finance about one quarter 
of this expense ity confidence the success of the 

As now contemplated the proyect would be conte ted ome 
wore to et) which would boost the cost 

Powerplant stage te accomplish the Moon tip would of the tolloweng 
stage of soled propellant units 
@ Stave Chaster of Sereeant 
@Stwe Lac Semele Sergeant het 


@ of three Cord Conte Rocket cach 


of the Army Ballistic Missile Agenc 
at Huntsville, Ala., told a Washington 
audience “we are now at the thresh 
hold of what Dr. Wernher von Braun 
has termed man’s greatest adventure 
the exploration of outer space 

“The scientific importance of satel 
lite projects iy uppermost in our mends 
at the moment. But larger carners, pro 
pelled into orbit by larger rockets, hav 
tremendous military significance also.” 

It. Gen. James Mo Gavin, 
Clicf of research and development, also 
has cmphasized the importance of space 
control to the Anny mission the 
Lind AW Dec. 9. 2%) 

(cen. Barclay’s statement, made at 4 
National Secunty Industnal Assn. mect 
mig, followed declarations from top 
USAL generals that the Au Force 4 
propanng to enter the field of astro 
nantics. Both Gen) Phormas White 
of staff (AW Dec 2S) and 
Pt Gren Clarence Trane, deputy 
oof stall. matersed AW Dev 

have staked recent clams 


the absence of Defense Secretar 
of ane the 
Connell meeting it) was net 
loa who delaved announcement of the 

now USAD office 
the acthon was takem at 
level Donate \ 
Deputy Secretary of Defers tinny 
ith the advice of M 
das, Director of Conded Missile 


ARPA Paper-Bound 

bie im cad he carch Prov ct 
mele manager office 
wath che of mw 
turting wath the 


il toll wo last 
Draft of a directive on charter for the 


te: 


e 


Education Effort 


Missile Acceleration 


Questionnaire to Industry 


Advisory Board's Potential 


CAB Investigation 


Vanguard Publicit 


| 
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New unit to monitor space plans, missile defense: 


may conflict with McElroy’s single manager. 


By Claude Witz cn aft 


of the order ctt the m 


Washington \ new Directorate of t 
organize and man (Gen. \. Boushe 


med 


He: t ist week Donald L.. Putt, USAF deputy chief 
te publi mouncement of tuff, development, the f ving 
Department of Defense. A spoke torate on Dec, 10 
i said th ‘ done because Donal @ Ballistic missile defense 
Deputy Se mid Wal @Air Staff management of | 
MI. Holaday. Direct f Guided aboratorse 
th f th eWS the Lockheed Pie 


Piper satellite project. (AW Oct 


® Additional research satellites 


Department learl Boost glide vehicles 
f ce conflict th it @ Special reconnaissance aircraft 
vl for capons devel 
nt 4 illed the inced Re Conflict With Army 
hn PP ts Agen Phe Advanced In addition to the Defen Dena 
Aven cheduled it ngie manag t USA | 

have puriscdiction over all new cettort quart ff te 
infin thee th hich the At 
ording t the program a outhned has exp ed mterest and tl itcntio 
Defense S etary Nol Meklro if in ut its own ] 
No 6 Only two davs after the Astre 
WV thy Departine it Directorate wa tub 
ibout tha ( n. J. A. Barela deputy nander 


New Moon Proposal 


Washington Proposal for Mloon rocket has been made to USAF Air Research 
Glendale, Calif. Project 


would be a Phase HP followup of Farside which recently gave telemetered data from 


md development ¢ ommand by Acronutronic Systems Ine 


an altitude of about 2,400 miles in a rocket firing believed to have attained target 
ititude of 4,000 miles (AW Oct. 25, p. 30). Both Phase [of Project Farside and 
studies leading to Phase Il proposal have been under sponsorship of ARDC's Office 
of Scientific Research 

Ihe new proposal estimates that cost of the project will be about $3 million 
Acronutronic has indicated that it would be willing to finance about one quarter 
of this expense—about $750,000—indicating its confidence in the success of the 
project 

As now contemplated, the project would be completed in about one year unless 
higher priority were assigned to it, which would boost the cost 

Powerplant staging to accomplish the Moon trip would consist of the following 
stages, all comprised of solid propellant units 
@ Stage One—Cluster of four Thiokol Sergeant rockets 
Stave Two —Single Sergeant rocket 
@ Stave Uhree—Cluster of three Grand Central Rocket Co.'s rockets, each rocket 
being the same as that used in the third stage of the Vanguard satellite 
® Stage Four—Single Grand Central rocket as used in Vanguard 
@ Stave Five—Secaled down version of Thiokol Sergeant rocket 

Moon missile would contain a modification of the ASLdeveloped telemetering 
equipment used in previous Farside firings of Phase I. With the transmitter operat 
ing intermittently, batteries could last for a number of days 

Object of Farside Phase HL firing would be to impart just enough speed to take 
missile out of the Earth's gravitational field and into the Moon's gravitational field, 
relying upon the latter to draw in the rocket projectile with its payload of instru 
mentation and transmitter. Intent would not necessarily be to impact directly on 
the Moon but generally to place the projectile in the vicinity of the Moon to obtain 


ntal data 


Jallistic Missile Agen 
t Huntsville Ala.. told a Washington 


MhiCcnce ve are now at the thresh 
d of vhat Dr Wernher m Braun 
termed mans greatest adventure 
thre <ploration of outel pac 

cntinc unportance of 
t ) t uppern rim 


bit | | t 
t idl litar Lise 
Lt. Gen. James M. Gavin, Am 
of h and cde clopm if. a 
iph thr np Lance ) 
itrol thie Ann mission on tl 
AW Dec. 9, p 
(Gen. Barcla tatement, made at 
itional Industrial Assn nect 


followed leclaration from. te 
USAT reneral that the Air borce 


rug to enter the field of t 
autics. Both Gen. Thomas D. Whit 
lief of staff (AW Dec. 9, p. 28) and 
( Clarence Irvine deput 


hief of staff. materiel AW D 


| have staked recent claims in 
th wea 
In the absence of Defense Secret 
in Fanope for a tou 
ilitar nstallation ind the Pan 
NATO Council meeting—it was not 
lear who delaved announcement of th 
office 
Presumably the action was taken at 


topmost level by Donald A Ouarle 
Denut Secretarv of Defense 

th the advice of William M Hol 
iav, Director of Guided Missile 


ARPA Paper-Bound 


Advanced Research Project 
\ cin Nicl ingle 
harged with de clopment of nm vy weap 


tarting with the anti-missile mi 
till Val paper bound icle la 
Draft of a directive or charter for the 
department agency was circulated § to 
t militar ind defense offi for 


tudy and comment 
lhere were ndications that it 
cturned to Mecklroy with a 
number of reservations. One high 
ficial declared “it will turn things ov 
to a Ministry of Supply and there's no 
doubt about it 
Most research 


in the aeronautical field expressed 


onsider 


nd developm nt off 


KOpticism ibout the new lefens 

ICI harter, with emphasis on the 

bse ition that it did not provide for 


ily phase-an of such vital necessitic 


iS logisti ind ground upport 


program 


There w no speculation on wh 
was being considered as single manag: 


ARPA, but McK lro: 


he went abroad that 


or chief of th 
indicated befor 
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Action Log 
Washington list firs 
tuken th the 
ha i th liallonwe 
Soviet Uni tech ical 
cadershy 
@ \ anguard test vehich urying four Ib 
stellite explode on on firs itt 
hose trmetable liad be 
tratun te it ast 
thre propa mda blow at Sputosk 
@USA sdquart form Dis 
te of Astronaut ty plan 
mage space p Directs te 
pon flict th th 
ee pare ( 


/ 
t is f t Army Jupuit \l tl t t ft t 
USAR-D 1] intermediat Wi \l B S t f ti \ 
tic missile Army and { f the State 
S t Jan Hf. Dougla f Muchas ter 
t n Nicl last week t isn udhicat f | ine 
ted the A tic Mi \gen the Jupit duction vill | | | 
t Ilunt \ ind the Chrvsk tl t \ t 
t at Wa 1, Mich ins nt tion that it t 
iccompanicd on the tour b duce th missile for UME 
topped. deed by Defense Mi | 
1) try 7 
tor fighter-bomb p ha 1) t 
f th tl mn Det 
lot expected befor matching th pert 
next sprin f tl t 
1) ithe tin list i 
in fon ountr i i if ttot 
tt its f tor mor ?t | 
es tea nd m di ted 
B in the belief that noth 
done tl that 
But th in have ‘ rea I 
t the North At 
ition fran th Cx 
fined. | th, 
t bution to NATO M 
rent delay is the ti 
high-level NALO meeting in Pa But 
rth ul 
t ectin thy on 
t t of taith an i 
xpected while th tol 
\ wait for th 
heduled March. Purp f 
dan lon i hi i 
tions in the field th 
nent nat il 
ifte the Nlarch 
thi 
g for the or q 
sult) Niirag \ toon 
h | tne P. IB th k of ) 
from England; tions for the G 
cn, ¢ war b-l \ and t t ten 
(yrun ect rt t 
| d | Nort! t that 
1) and F-100F, North Most 
band R | \f the G 
Unit Stat that t t 
27 
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; WIND WHIPS the first stage engine fire which ended Project Vanguard's first attempt to place man-made satellite in orbit. 
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VANGUARD pr lan checks are ade at left and the rocket’s first sta is consumed by fir the nose cone falls at right. 


Defense Seeks Cause of Satellite F ailure 


W ashington—P; cau of 
Vanguard Test Vehich had 
1 | te tw 1 
1) 
) f 
cll 
th | 
Vanguard officia id tl neant the | ich att ton) f ft | 
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FIRST STAGE engine is nearing maximum power (left) 
exhaust is mixed with water in the blast deflector tube 


from the encrusted liquid oxygen tanks of the first stage 


Cloud of steam in the lower right of this picture is produced as the rocket 


In the second photo, the rocket rises slightly as vibration shakes pieces of ice away 
Fire has just begun in the immediate area of the engine. Fire ball grows in the 


third photo and the rocket settles and burns fiercely in the last picture, 


SEQUENCE taken from slightly above launching pad shows engine raise the rocket a few feet before the fire begins (right). 


Soviet Predicts Failure 
Of Vanguard 


Moscow—Soviet missile experts pub 
licly questioned the 
the U 
tal Vanguard vehicle into space almost 


two months before the satellite's faihare 


practicability” of 


S. decision to rush its experimen 


Cape Canaveral, Fla., earlier this 
month 

Shortly after their return from the 
CSAGI Rocket and Satellite Conference 
in Washington in early October (AW 
Oct. 7 p 25) 


meeting wrote Promyshlenno-Pkono 


Soviet del gates to the 


micheskaya Gazeta (Industrial Economic 
that 

The truth is that American scientists 
difficulties with the 
rocket carrier, which still has not passed 
the stage of test stand trial 

The delegates said talks with American 


are eX my 


scientists showed that “American rocket 
technique is coming along well.” 

They added, however, that the Ameri 
can Earth satellite program “lags far 
behind Soviet 


growing pains which we in the Soviet 


techniques,” and “the 


Union have long since overcome are still 


bothering American scientists,” 


cleat \] 


batter power d 


test satellite were thrown 
though the satellite 
transmutter continued to 
itellite was damaged too badly for fur 


ther use 


beep the 


Ordnancemen destroved the third 
tage solid prope llant engine 
Damage to the launch stand) was 
Detonse Depart 
Servicing tower and block 


ind damage 


moderatels 
ment said 
house were not damaged 
to the launch pad itself and the discon 
nect pole apparently were not severe 
\ launching was to have been 
the first flaght test of the 7,500 Ib 
thrust Aeroyet-General liquid propellant 
engine as well as the first flight test of 
ill three engines m one vehick 
Vanguard offiaals have maimtamed 
throughout the test program that the 
first test lite 
he put into orbit 
deg of succes of cach tep nm the 
flig ind that thes 
ibility of orbiting as secondary to logi 


might or might not 


depending on the 
considered the po 


cal procedure of test work 

But the unpact of Sputmih land Il 
than 100 ULS 
and foreign newsmen the Cape 
Canaveral, Fla., area and Defense De 
to release more in 


fuulure of 


thre presence of more 


partine nt's atte mipt 


formation meant that the 


I'V-3 became more than an unsucces: 
ful atte mpt to launch a developm ntal 
rocket. Results included thes 
e lass, official Russian new 

abandoned its usual practice of writing 


agence 


unhurried and definitive di patches ind 
got detailed word of the failure to Mo 
cow m bulletin form 

© Newspapers here and abroad criti 
caized Vanguard officials, Defense De 
Administration 
overpubhiazing Vanguard and 


partment and the 


ported publi reaction —espe mn 


lurope—reaction that ranged from di 
ippomntment to bitter sarcasm 
@ Defense Department, which had not 
billed the firing as an ifttempt to launch 
the free world’s first satellite, found 
itself trapped by its own attempts to 
At least unofficiall 


it reacted by cla iping down hard on 


le isc more 


clease of anvthing but routine informa 
tion in the Cape area and began a stud) 
of whether should 


vithout 1 prior announcement 


inched 
© Russia reacted with taunts and Com 
munist Party chief Nikita Khruscheclhe 

ud Sputmk I's carner rocket fell on 
U.S. territory but “the Americans will 
not give it up tou U.S. demed that 
ny part of the rocket fell on any U.S 


territory 
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Regulus II, Polaris Operational in 2 Years 


By Russell Hawkes 


Edwards AFB, Calif.—Navy's Chane 
Vought Regulus I] Aerodynamic cruise 
missile and Lockheed Polans flect bal 


missile are both expected to reach 


fleet servi it the imc time in two 
cal Rear Adm. John KE. Clark, di 
rector of Navv's Guided Missile Di 
ision, announced here at the = first 
public demonstration of Regulus I 
Admiral Clark said there are rok 
in modern warfare for both cruise and 
ballistic missiles, repeating Navy's long 
tanding opposition to a doctrine based 


on one offensive weapon Hk pointed 
out that while the ballistic missile un 


doubtedly has in its favor a margin of - 
nissile, with its vanety of trayectors 
RECOVERABLE training and test model of Chance Vought Regulus UL acrodynamic cruise 


missile like one above made public 29-min. demonstration flight recently at bdwards Al K 


definitely not an casy target and an 


inti-ballistic mussile is at least feasible 


Navy will eventually use-its manned Calif. Missile, powered by Gk $79 (12,000 Tb. thrust), reached 1,200 mph., 50,000 ft 
carner air groups as weapons for mall 
Val tactical use against mobile o1 i number of ships onginally designed nap matching t muque with a racda 
hidden target ind to destroy enem mussile carne we tail nfrared oF pa lar map pr tu 
urpower near it own base W hile soon, limiting the number of conver tion hecked ’ rst m clect TL ‘ 
cruise missiles are capable of delivenng OMS MECEssal overlay for position 
i conventional warhead with great a is secking a pa if 
uracy, Clark called it very « KpCnsive Missile Stowage tamed han t t th 
to do the job! Hlowever, le Hlangar pace will normally be in cttect f en loctrome Th 
ranted that in a limited war a missile ternal on both surface ship nd sub mcasure AW * | 7) Ih : 
ich as Regulus with a conventional In an cemergen Clark sa in hip basic iment | ut and th 
sarhead might be used on. target with the nece precise navigation ypal th th 
heavily defended as to make attack b vstem could be pre cd into in Regul | follow pol 
manned aucraft overly costl noted i mussile carnet thee se. Oot et at th th 
that a cruise missile such as Regulu ubmiarine this might require an ex muse Regulus | nponent mad tech 
could be used for reconnaissance ternal hangar similar to. the blon where ne 
deck-stowed tanh uscd in the « Revul 
Clark said that the General Ilectric Several permanent hangar nit le mum contin fterl 
powered Regulus Il has exceeded tions are still beim tucicd. Some ot and th th nicl t 
expectations im performance md re the problem iboa hip itrol tit iif 
ibilit ] xperts pre dicted that the r working pace handlin f fuel and th 
coverable test ind tramimng missile large part ind opreservat of acce 
iverage two flights before being = from one part of th ly t noth But ‘ ft f f 
destroved. In pra tice, the have aver fhe host of en roblem mann i! it 
wed four. and one missile has been suc faced b hipl | TAL by the | t t 
full recovered six tin them mor iff; t tt \] 
Several submarine md surface to design than the land-based ) t than 
cls. including U.S.S. Halibut, nuclear Inertial in now place 
powered cruscr USS. Long Beach mussile within fow mule f t t t bt te t tt 
ilding at bore River Ma ie bong iwa from ti wh 
ist ted from the keel up to 1ccom- point since recent phi 1 stu Missile Control 
diate Regulus I! or Polan Conver have brought the world ia iit he | test tent 
ms are practy il but difficult register and more pi cly det ( out Ist I " St 
Vhe stability of the ship can be ium the carth hape. Be if ft of il t t. Lan 
iled by adding the weight of missile im t itf ) t tof th ket 
ad hangar ompartmnent ibo the on type of navi tional ist often i t at t 
hip's center of gravit In a submarine is required t t 
there 1s the additional problem of seal Phe need to 
iw out water under high pre re cnt oan i tra tf foot af 
not to limit the depth at which th ile than im a ballist th 
in Op rate the longer d t 1 of flight 
Ihe normal lifetime of a submarine hich Ss f far f 
15 vr. and that of a surface vessel 1 tvpes of assist tem a t t f { 
Clark reports the Navy's normal — discussion for Regulus Il. Pt t ) wit lst 
lacement le will be able to put mentioned are a Doppler t 7 ment t nit , it 
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cport that wrodynamucall 
Regul I] is unstable im some 
is predicted an carl tape of 
lesign and is a penalty paid for high 
crf min 
ti pilot is entirel ible to cope 
ith: the ost lit missile os not 
mnecuverable Maximum rate of turn 
one degree per coond 
\ to be well over 
bo) tb pel (| ft (,ood maneuver 
it mot meceded for the mussion 
1] -t | lifted oft thre 
1) single olid prope llant 
hooster rocket built by Acroyet- General 
O ft. long and 20 in. diameter 
ith the nozzle canted | deg below 
thy missile centerline to direct the 
thrust line through the miuassile center 
f ivit Phirust is 115,000 Ib. Burn 


ing time is four second Phe 4,500 Ib 
hooster is separated from the mussile by 

and men of Na Cauided 
NMissile the first operational 
wot scheduled to get Regulus Ul, ar 
vorkin vith Chance Vouglit 
perts at Dalla bdwards and Naval 
Missile ‘Test Center, Pt. Mugu 
Na usally draws persounel for its 
tmussile units from general liane 
ind submarine forces rather than from 
ination wnat bor most of them, the 
handling of the i general 
assignment and they have other 
respomsibilities the hip or boat 

Officers must be qualified underway 


thie gonera iv 
ence of aviation backgrourn thre 
have ce cloped i respectable ipabiuat 
in handling advanced aircraft engine 


md qf ponent aurng three tdi oft 
experience with Regulus | 

traming and test wdel of 
Regulus I] demonstrated last week tel 
meters test data on 200 channels and 
aitte from the tactical versions in se 


tank ire distnbuted 


cral respect 
different! ind are dramec na pecial 


equence to minimize center of gravit 
travel 

\ water and glycerine ballast tem 
erves the same purpose 

Radio command guidance tem 
permits recovery and last minute nha 


tions in test program. Under control of 
mother plane or runwa portable unit 
the mussile is landed on hea retract 
ible trae le landing gear. A drag para 
chute released by the closing of a micro 
witch im the nose vheel shock trut 
cuts landing rollout 

Length 3 ft pant ft. with 
wings extended and ft. 4 im. with 
them folded holding vertical fin’ re 
duces overhead clearance needed by 4 
Nose boom with pitot-static head 
ilso folds to cut le ngth 

Ihe demonstration flight lasted 
Phe missile reached an altitude 
of 50,000 ft. and a speed of about 
1.200 Power was lost bnefly but 
Wil regained without much lo ot 
burst flight of Regulus II 
took place 


Programs for Future Sputniks 


Detailed by Russian Scientists 


By Clark 


W ashington borecast ou 


Sovict Sputnik last week ranged from 


i prediction that Sputmik V wall be able 
to pam radars and broadcast propaganda 
toa Russian outhne for an orderly scien 
tific program that still rust solve the 

tellite re-entry problem 

Braking device ind wings wall not 
ufficnent for cnn 
power will be required, Professor Kon 
Sergeve vrote the Com 
paper Pravda 

Articles by Sergey mad other Soviet 
cromtist vere printed im full page 
tribute to the revolution of 
Sputnik mcluded the statement 
by Academioun Leomd Sedov, chau 
man of Russia's Commission on 
planetary Communication that Russia 
no failures its attempt 
to launch ats first two satellite 

I. Patterson (R.-Conn.) 
told an Amencan Legion Post audience 
in Middletown, Conn, that “the Ru 


mn if this very moment are rush 


mg to complete the onstruction of 
Sputnik \ 
cquipped with television receivers and 
transmitter that the Soviets to 
place in-an orbit OOO ma. above the 
carth. Tt will circuit its orbit once ever 
hour 

Sputmk Vo wall have the potential 


ipability of jamming our carly warn 


voighing over a ton and 


mig radar tom, jamming radio and 
IV communications and broadcasting 
its own propaganda on any TEV channel 
myvwhere in the world, according to m 
information source 

Other Soviet satellites m= the mak 
img will traverse the carth at lower 
Ititudes and may be utihzed as bomb 
vehicle 

Patterson said his information cane 
from “the most reliable and authorita 
tive Other source ilso pre 
dicted a jamming-broadcasting satellite 
lout put the orbit at 50 mi 

lhe Communist magazine Radio 
mm June, 1956, printed an article pro 
posing a Wo ld television broadcasting 

tem consisting of three satellites ina 


Free Enterprise Satellite? 
Polyethelene satellite balloon, 24 ft. in 
diameter, which could be inflated after 
being placed in a 150 mi. high orbit 
by about $50,000 worth of solid fuel 
rockets is drawing interest from several 
advertising agencies A major motor 
company, an oil company and a world 
wide beverage company among others 
have been informed of the possibility 
Tracking the uninstrumented balloon 
would give data on variations in the 
karth’s magnetic field and the air den 
sity at the satellite's altitude. Time that 
the balloon remained inflated would be 
an indication of the meteor frequency 
For the commercial aspect the balloon 
would be silvered and could have a few 
words written on it which would be 
visible in good weather with a pair of 


strong binoculars. 


ommnon orbit at an altitude of } ) 
vould be spaced hr. apart 
im the orbit. Author V. Petrov said a 
number of problems remained to be 
olved and said exploration by carth 
itellite would be necessary to deter 
mine some of the answer Phe artich 
is reprinted in the Rand Corp \ 
Casebook on Soviet Astronautic Part 
I] AW No 25 p 

Still another prediction, based on thi 
translation of an article in a Russian 
istronomical journal. is that Sputnih 
will release nitrous oxide at intervals in 
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ving trai acro thi 


looked towur 


rnibutor 


jlonization and “the investiga 
nsolar pace but onl 
atte olution of son problem 
Next teps, the: ud, are to send 
hort-lived instrumented Sputniks to 
altitudes of 475 to 500 mi. for upper 
t ph tuche and advise 
is for recovering Sputnih ontaim 
test animals 
ud wing ind brake will 
not be enough 1 he itellite will need 
powc! f its own and i small addi 
tonal expenditure of fuel will be 
quered” for safe descent, he said 
ollowing that wall con eternal 
itellite powered olar cnergy and 
orbiting at great heights, to study dan 


rs of cosmic radiation 

Next will come an essential part of 
the program—prolonged orbiting — of 
at great heights and thew 
to probable ettect 
of cosmic radiation on man 

Man will follow—not in small satel 
lites but ina permanent station built of 
hal stages of cosmic rockets and orbit 
mg between Earth and Moon. It would 
make u ff solar cnergy to grow food 
ind would rotate on its axis to create 
tute of gravit Simkar propo ils have 
been made in the S 


Thee present state ot powe! develop 


ment, plus the rational use of chemical 
fucls, particularly nuclear fuel, will en 
able 1 to acco nphi h all these tash 
in the not so distant future, however 


Thor Prepared 
For Inspection 
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Sergevev 


Shuttles between Earth an pa 
tation and two-wa trip +] 
tation to the noon ane pl net ‘ 
foll would com 
trip to the Nloon, probably from = th 


tation but possibly from | ) 
zation of the Moon include plan f 
living im caverns and 
powel fom using 


olons 


vould beconn the 


point for further exploration | ntu 
manned interplanetat hips wal 
leave from Earth itself. Ser ‘ tk 


USAF Space Efforts 
Outlined by Sessums 
Angcles—Ki cul h na develop 


nent of Ision 
bolster tt 
May. Gen. J. W Si 
ommander of 
1 lopment Command 


\t the Ad micas 


Laos 


wesent 


Othee of Scientific Research and Nort! 
A\mencan Aviation Rocketdyvn 1) 
ion, Gen. Sessum ud that litle the 
Sovict in thead ith ha va in 
pace the irc not nec inl ihead 
in cientifie conception leu an 
Ile stressed that the U.S 
must make proper in tment toda 
to insure development of the vital « ipa 
bility to control space 


range ballisti 
Culver 


Douglas Thor intermediate 
necring imspection at Dougla 


conhguration 


wise this operational 


lower left (above) 
missile nose 
to two by budgetary limitation 
corrugated configuration developed to sol 


thrust Rocketdyne 


ilif 
Vhote taken 


liquid oxygen tank at lower rghit 


ile 3 


plant 
last 

Douglas plant is tooled to produce up to 90 The 
Operational nose 


re-entry 


aith 


prot he 


prepared fon SAI 
Now 


tored im 


cl tank at exter 


mouth 


t » halt of 
lop 
if 


diy 
ronth 
ith at 
| il 
\lth pol 
| this h 
hi 
the APOSKR 
ti cil 
sti 
th in ti 
if 
tly 
' 
ty, heat trans 
thon 
| if 
ty 
the und finn 
tull 


ke vi 
tunks at left of 
but w held 


sathead wee 


to leave 4 glo\ Complicated — th Dunng tl tf 
Pravd USAI hand 
fume Don 
ca t st cul 
ik tl 
In the propellant 
rat high ] | 
if ohid ind f li 
rescu t 
high if if 
bor alu t fon 
hia porns ed 
program of 
cl We 
i 
Wp t 
phenomena which 
whet 
f combustion mistal 
my 
wed. 
till 3 | i 
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FIRST photo of All American Engineering's tests with talhook and arresting gear on USAF fighter. Engagement speed: 150 kt. 


I'-84F Tests New USAF Arrester System 


By George Christian 


New York 
are 


| 


Prototype development of 
ting gear for manned 
fighters 
ervice-tested by All 
Coo 

photograph how 
conducted with an at the 
test conter at Sussex Counts 
(jeorgctown. Del. Pilot wa 
VieCallister, chief, engineering 
test 


been comple ted and 
Amencan bangs 
trials bemg 

firms 
\irport 
David | 
flight 


May Reduce Accidents 
All American officials 


hvhter arrester svstem wall 
Defers 
iccident rate by a con 

cite statistics 
that than 50% 
accidents are relative 


of accident are: un 


then 
Ste h 


hie 
allow 
as A Command 
then 


to shee 
iderable 
vhich 
of all Au 
to stopping aircraft on the runway 
cal of tha 
dershoot 


categors 


because cmergency forces the 


nlot to land on a shorter than normal 
unway, overshoots because of aborted 
tuke off, drogue chute or brake farhure 
hidding on wet or icy runway surface 


or swerving off runway because of tir 
blowout 

All American engineers feel that most 
all aceidents due to these 
can be of the 
ig hook in conjunction with an arrest 


such as the All American 


water squeezct 


if not CAUSES 


climinated by use arrest 
ng 
ring-cdeve loped 
AW Sept 90 
toward USAI 
arresting gear was made 
Air Defense Command's 
requirement for a fighter at 
rester system, imcluding installation of 
tulhooks on its Century senes fighters 
vas sent to the Director of Require 


Progr SS 
fighter 
rece 


equipping 
with 
when 


formal 


34 


ments Office at Headquarter 
NicCallister told Av WEEK 
that a desirable feature of his company’s 
tem is the low G effect im 
posed on the pilot during an arresting 
operation Ile said that, even 
ing speeds of 175 ISO kt 


force 


[ATION 
rrester 


it cngag 
deceleration 
do not exceed 1.7G. Low Gs re 
ult from programming the plane’s at 
over a 930 ft. runout \t 
peeds of 10-120 kt 


lowe! accord 


restment 
lower engagement 
(3 forces are considerablh 
ing to McCallister 

All American's 


evaluation of — the 


Republic Plans Early 
Jet Helicopter Sales 
New York—First deliveries of French 
Alouette 
helicopter will be made next month by 
Republic Aviation Corp.'s newly formed 
Helicopter Div., Farmingdale, New York 
Initial Alouettes delivered by Repub- 


lic will be assembled from components 


designed Sud Il jet-powered 


built by the French manufacturer; the 
the helicopter here by gradually phasing 


firm plans to eventually produce 


in increasing number of Republic-built 
components with Sud-built parts. Repub- 
covers Canada, 


Rico and Cen 


lic’s territory 
Alaska 


tral America 


Hawaii, Puerto 

Republic firmed up its plans to han 
die the Alouette after 
26,500-mi. tour of the United States last 
summer with two Alouettes for market 
sufh- 


interest to warrant Re 


sponsoring a 


study purposes. ‘Tour generated 
crent customer 
public setting up a separate division to 
handle sales. New division is headed by 


Herbert H. Munsey, 
vice president of Bell Aircraft Corp. 


formerly assistant 


fighter arrester system involved a serics 


of 75 landings and engagements. Com 
pany report that the effectiveness and 
reliability of the system was proved by 
the fact that every engagement resulted 
in a safe, smooth stop. ‘There were no 
failures or aborts 

Arresting hook is extended and 1 


tracted hydraulically by the pilot. All 
made on a 5,000 ft 


runway using one hook-equipped 


tests wer concrete 
and a similarly equipped b-S4G 

Although the runway arresting engine 
can reevele for another engagement in 
is little as 17 sec. All American says that 
30 sec. is a more realistic and practical 
ieevcling speed tim 


Effect on Performance 


McCallister that All 
made the hook installation on the F-S4h 
with a weight penalty of 100 Ib. The 
arresting hook assembly is supplied as 
a kit modification which can be installed 
by anv USAI 

No loss of performance is exper 
enced on the F-S4s when the hook is 
installed in lieu of the ventral drogue 
parachute according to McCallister 

Hlowever, when it is mounted be 
neath the drogue parachute, a slight 
drop at high Mach (.98 to .96) is expe 
Below Mach .90, performance 
loss is negligible, he 

A single 
provide emergency stopping capability 
for all Air Force jets is not now practical 
because of the wide disparity in aircraft 
weights—ranging from about 12,500 Ib 
than 450,000 Ib. But, All 
\merican says, just two arresting cn 
gines are needed, one for all fighter 
weight planes and another for all hea 
ships including bombers, tankers an 
large transports 


SAVS American 


base 


rienced 
SaVS 
universal arresting gear to 


to more 
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EEMCO TYPE 0-978 


Designed by EEMCO 

for missile application 

where prolonged testing is required under full load 
at a temperature range of +-180° F. to + 400° F. 
SPECIFICATIONS : Volts: 27 volts DC (24 to 32 volt 
range). Horsepower: 4 HP (24 HP max. short time 
overload). R.P.M.: 12,000. Weight: 2.75 pounds. 
Miltary Specifications: Radio noise filter meets 
MIL-1-6181B. Explosion proof requirement meets 
MIL-5272A-Proc. 2. Altitude Operation: Tested suc- 
cessfully at over 200,000 feet altitude. Features: 
Built for high shock and vibration loading. 


EEMCO Type D-1022 


Designed by EEMCO for extremely high altitude 
operation with ambient temperature capacity to 
165° F. Type D-1022 is capable of unusually high 
shock and vibration loading 

SPECIFICATIONS: Volts: 56 volts DC. Horsepower 
8.5 HP at 85% efficiency. R.P.M.: 12,000. Duty 
cycle: Two minutes. Ambient temperature: 165° F. 
Weight: 14.75 pounds. Military Specifications: 
Explosion proof requirement meets MIL-5272A- 
Proc. 2. Features: Built for high shock and vibra- 
tion loading. 


[0 design and produce motors for missiles that perform well beyond the limits 
of military specifications yet which maintain specified size and weight limitations 
is a constant objective at EEMCO. The design, development and testing of motors 
that achieve these extreme performance characteristics requires EEMCO to con- 
duct company-financed independent research far beyond that normally conducted 
by a manufacturer of its size. In many instances EEMCO has been able is meet 
rigid specifications, in fact exceed them, when other producers have failed. For 
example, three of these extremely rugged new EEMC9 motors illustrated will per- 
form with reliability in the atmospheric conditions encountered at altitudes in 
excess of 200,000 feet, and they are built for unusually high shock and vibration 
loading. Please note the outstanding capabilities of the individual motors shown. 


EEMCO Type 0-993 


Designed for missile applications where prolonged 
testing is necessary. Type D-993 will stand long 
idling periods with intermittent loads up to 1.25 
HP. it is capable of withstanding vibrational accel 
erations of up to 125 “G's” in a frequency spec- 
trum of 30 to 300 cycles per second 
SPECIFICATIONS: Volts: 28 volts DC (24 to 32 volt 
range). Horsepower: 65 HP. R.P.M.: 9600 RPM 
Weight: 6.2 pounds. Military Specifications: Radio 
noise filter meets MIL-16181B. Explosion proof 
requirement meets MIL-5272A-Proc. 2. Altitude 
Operation: Tested successfully at over 200,000 
feet altitude. Features: Built for high shock and 
vibration loading 


EEMCO HAS DESIGNED and produced motors and actuators for missiles and aircraft exclusively 
for the past 15 years. It has made nothing else. Exhaustive research and testing aimed at 


EEMCO Type 0-699 


Rated at 2.75 HP on continuous duty, EEMCO 
Type 0-899 200-volt 400-cycle 3-phase motor 
is made with high temperature insulation 
allowing continuous operation at 3.5 HP or a 
correspondingly high ambient. 0-899 contains 
an integral gear box 

SPECIFICATIONS: Volts: 200 volts, 400 cycle, 
3-phase Load: 2.75 HP continuous duty. &.P.M.: 
3140 RPM. Power Factor: 83%. Overall 
Efficiency: 76% for entire unit including gear 
box. Military Specifications: Meets MILM 
7969A (ASG). Weight: 11.25 pounds. Features 
Type 0-899 may be made splash- and drip 
proof with minor alterations. Gear box, acting 
as motor support, places base at approximately 
the center of gravity of a motor-pump assem 
bly thereby limiting extreme shocks and vibra- 
tions encountered in a missile. 


perfection in the art of building these units has been a constant objective since EEMCO was 
founded. As a result, extreme precision and reliability has been attained in its products; there 


fore many of the latest missiles and aircraft being developed and manufactured for our Armed Your inquiry is invited. 


Forces today contain EEMCO motors and/or actuators. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP, 
4612 West Jefferson Boulevard, Los Angeles 16, California—Telephone REpublic 3-0151 


DESIGNERS AND PRODUCERS OF MOTORS, ROTARY AND LINEAR ACTUATORS... EXCLUSIVELY! 


Four new 

MOTORS for 

‘See, 


AIRCRAFT 
RESEARCH DEVELOPMENT 
© GUIDED MISSILES 

@ NUCLEAR ENGINEERING 
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Reports Hint NATO Favors G.91 


Over Four French Light Fighters 


Flight test reports from the NATO 
lightweight fighter competition are 
ported to favor the Italian Fiat G.91 
over four French entries, but even Fiat, 
which has been listing the praises of its 
urcraft sn Company publications, is not 
claiming it has won. 

Dr. Theodore von Karman, chairman 
of NATO's Advisory Group for Aero 
vautical Research and Development, 
which fathered the competition, told 
\vwiatton Week in Pasadena, Calif., 
that reports of any such decision ar 
premature, though he did not brand 
them as inaccurate. The AGARD com 
mittee on the competition will meet 
Jan. 5 to study the flight test reports 
ind Dr. von Karman’s evaluation, and 
Is expecte d to make its recommendation 
then 

\uthoritative NATO sources pointed 
out that the committee recommenda 
tions in turn will be passed on to the 
North Atlantic Council, a further indi 
cation that no formal decision has been 
id 

Italian and U.S. sources in Rome told 
Aviation Week that the flight reports 
favored the Italian airplane but that the 
lrench, piqued by the decision, have 
refused to accept the airplane for their 
ywn use. In Paris, the French Air Min 
ister confirmed to AviAT1Ion Weex that 
the French delegation to the NATO 
Military Standing Committee in Wash 
ington was opposing s« lection of the 
Italian airplane, but would not indicate 
vhether this meant the decision alread) 
Was made 

One possible basis of strong Vrench 
irritation reported in Rome was that 
the engine powering the G.91—the 
Bristol Orpheus—is British, thus elimi 
nating the krench from both airframe 
nd powerplant sales. 

liat and Bristol announced last weck 
igning of an agreement to build the 


Orpheus engine in Italy The new 
igreement supplements one signed in 
195 Bristol will send an engineering 


team to Turin to give manufacturing a 
istance and advice, and Fiat will send 
cngincers to Bristol to study production 

Negotiations are under way between 
haat and an unnamed German firm for 
building of the G.91. In making thi 


mouncement, Fiat added that the 


G9) is iS common knowledge ob 
tamed the best result” in the NATO 
trial [his appears to be as much a 
icference to the G.91's availability dur 
ing the trials, requinng the use of onl 
one airplane although two were on 
hand, and its performance in meeting 


NATO requirements, as to any NATO 
decision 
One solution to French opposition 
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reported to Aviation Week in Wash 
ington, would be a compromise, pro 
viding for orders for both the G.91 and 
one of the French entries. They are the 
Dassault Etendard IV and VI (se 
cover), the Sud Baroudeur and 
sreguet Laon 

When the competition ended, the 
most likely outcome expected then was 
a recommendation to the various 
NATO country foreign ministries to 
consider one or more of the five en 
trants (AW Oct. 28, p. 50). Unofh 
ciallv, there were doubts from various 
nations that the lightweight fighter 
would ever become in reality a serious 
production program (AW Sept. 30, p 
26) 

Although Dr. von Karman said there 
would undoubtedly be some hurt na 
tional pride in the selection, he said the 
only official objection he had from the 
hrench was to the wording of 
parts of the firing test reports. This he 
classed as relatively minor 

Considerable confusion followed the 
first reports that the Fiat airplane wa 
favored. Among the reasons 
© Attempts by Fiat to sell the airplan 
to Germany outside the light fighter 
competition — framework Not much 
hope is conceded for this effort 
Numerous cross-licensing MOVES 
largely routine. Besides the Piat-Bristol 
rangement, Dassault also is negotiat 
ing with Fiat. Breguet is tied to Dor 
nicr 
@ NATO committee which will mak 
recommendation to SHAPE is an ad 
hoc committce. This means the com 
mittee is on its own and not the r 
sponsibility of cither NATO or SHAPI 
© Austrian interest in the airplane, Dr 
von Karman said an Austrian pilot wa 
illowed to fly the G.91 during the trial 
ind Austria has been greatly interested 
ince. Hlowever, this has no connection 
with the NATO competition 


Curtiss-Wright Asked 
For $5.5 Million Rent 


Washington—Curtiss: Wright Corp 
is being asked for ipproximately 
millon in rent on government-owned 
facility at it W ood- Ridge J 
plant, which the General Accounting 
Office charges the company has used 
for commercial production over the 
past seven yvecal 

USAF’s Air Materiel] Command and 
Curtiss-Wrght have agreed upon a 
hearing before the Armed Service 
Board of Contract Appeals on Jan 
I his date was set Nov. 20, according t 
the Air borce 


itter the port oon tha 
claim against Curtiss Wight by Gen 
cral Accounting, which was submitted 
to Congress on Nov Rep bedward 
Hebert D.-La chairman of — the 


House Armed Servic Investigating 
Subcommittec immounced last week 
that a public heanng on the question 
would be held by his group on Jan 
Curtiss-Wright challenged Hebert 
plan for a public congressional hearm 
declaring Ihe case to settle this di 


pute is set for Jan. 7 before the Board 
and Curtiss Wnght will then present 
its entire evidence m justification of it 
refusal to pa what at clams 1 
cxorbitant demand 
Any ex parte comment furnished th 

press by one holding a high govern 
ment position concerning the validity 
of the government's clam prior to the 
trial of the entire case is an affront to 
Curtiss Wright and can only be ju 
tified as an effort to preyudice this con 
tractor in the eves of the Board of 
Contract App il 

John Courtine counsel of the sub 
committee, said the General Account 
ng report ubmitted to 
Congr No 7 because at that tin 
there was no decision by the Air bore 


to press the claim 


Speed Try Disqualified 

AFB, Calif.—First attempt to 
break world speed record in McDonnell 
F101 Voodoo by USAF Maj. Adrian 
Drew was disqualified due to a faulty 
timing camera. A light leak in the cam 
era Streaked several frames making if im 
possible to identify the airplane. Feder 
ation Acronautique Internationale rules 
allow other attempts to be made within 
seven days of the original date 

Drew's other runs were made later in 
the week. Target speed was 1,200 mph 
which is several times the one percent 
mnprovement on the former record 
quired by FAL. Speed of the first day's 
runs was unofficially estimated at 1,180 
mph., still fast enough to be a record 
if they had been accepted but less than 
target speed duc to the fact that outside 
air temperature was 4.5C above stand 
ard 

Runs were made along a 10.1 mi. east 
west course at an altitude of 39,100 ft 
Drew. put in 20 hr, practice over the 
course before making the first attempt 
reported difficulty in holding altituck 
within the stringent limits set by FAI 
because almost any ible control 
deflection can cause gain or loss of sev 
eral hundred feet in a fraction of a se 
ond at such high speed 

Hie was using both hands on the stick 
during the timed part of the run, Paint 
was blistered on the wing and stabilizer 
tips and on the nose by heating that 
occurred in the two cuns, Skin, tempera 


ture reached 1951 


AIR TRANSPORT 


Midway Traffic Jams Clog Entire System 


Chicago’s overburdened Midway fights volume that 
exceeds capacity; customers shy away from O'Hare. 


By L. L. Doty 


Chicago—Chicago Midway Airport, 
focal pomt of the nation’s busiest ai 
fighting a of traffic that 
often peak capacity during at 
lea hour of 4 hour pe nod 

Ranking first among all 
the ULS number of total annual 
urcraft Nlidway 1 the 
ource of trafic jams that can spread 
in the 


VAVS, 1 volun 


exceed 


irports im 
thee 
operation 
throughout entire airline system 
form of flight delavs 
Ihe backlogs often 
weather as well as bad 

The saturated 
is an old problem 
trathe 
trollers have been batthng to untangle 
trafic snarls and bottlenecks ever since 
Only immediate rehef les im a 
extensive use of modern O'Thare 
largest airport im the ULS 
the few tailored for jet 
ports 

But O'llare, built to 
urport, 


and cancellations 

i good 
condition of Nlidway 
to Chu 
demand at the lirport hit a cell 


than four vears ago and con 


mor 
bu Id 
and one of 
already tran 
Chi 
filled to 
Oth in 
ope rations 


a 
S prin never 
md last vear ranked 
aircraft 


pacity 
the number of 
unong ULS 


ittuition 


auports. ‘This anomalous 
| 


caused by the average pas 
cnger’s reluctance at beimg scheduled 
through O'Hare because of its 
location. As a result, airlines 
ie reluctant to fliglits 


Niidway because of past experiences in 


mcon 


vonent 


switch from 
losses when such a move us 


\\\ Nov 25, p 


Midway's Limitations 


Under the best of 
Nhidway 


circumstances, 
tower cannot possibly handle 
the number of flights scheduled to and 
from Midway least 
hours of a midmght-tomidnight period 
Ih condition 
hor example between 4 P. M 
a total of OS airline 
scheduled. At the present ac 
ceptance rate, the tower can handle no 
than 58° of these flights. And 
this percentage is sustained only if no 
control rou 


during at rin 


when prevail 
and 


ments 
more 


unusual interruptions im 
tine takes place 
Inability of the 
the volume of scheduled airline 
ments exists to a lesser degree for the 
period between | P. M. to 8 
whenever weather conditions call 
This bottleneck of 


with 


tower to cope 


cntire 
P.M 
for IFR operations 


38 


traffic 1 
mated 10 
vecking entry to 


squeezed tighter by an esti 
itinerant flights per hour 
Midway during day 
light hours 

The same situation holds from 8 
A. M. to 10 A. M. During the hour 
between 8 A. M. and 9 A. M., 83% of 
the scheduled aircraft movements can 
be handled and, during the next hour, 
the tower can accommodate about 
90% of the scheduled landings and 
takeoffs. bor the of the morn 
ing, scheduled movements are less than 
the airport acceptance rate but the 
backwash of flights in a holding pattern 
5-10 A. M. period often 


volume well 


balance 


during the 
hikes  trafh 
cheduled rate 


above the 


Chain-Reaction Delays 


It is this backlog that causes an over 
flow of trafhe into the late night hours 
scheduled movements would nor- 
But holding stacks are 
commonplace during bad weather even 
ifter the S P.M. traffi 
And a delaved flight 
Midway can 
tion of delay: 
following day's 


when 
mally subside 
rush has cased, 
performance at 
casily chain-rea¢ 
that spill over into the 
from 


cause a 
operation coast 
to coast 

Under 
can hand 
ments per hour when dual runways are 
Midwar of the few 
urports equipped with a dual runway 
of the 
dual system are often lost when pilots of 
larger aircraft such as the Douglas DC-7 
or Lockheed 1049G demand the use of 
the longer of the avail 
ible 

When dual runway 
cut to between 60 and 70 
movements an hour. As a result, the 
OS aw carrier movements between 4 
P.M. and 5 PLM. come perilou ly close 
to the peak acceptance rate when only 
is used even with weather 


conditions, — thr 


VER towc! 
between SO and 90 move 


used is on 


configuration but the advantage 


two runways 
ire not used, op 


crations ar 


conditions well above normal. 

During IFR conditions, the tower 
can handle as many as 45 movements 
per hour. Whenever the tower ts forced 
to revert to time separation of aircraft 
because the radar equipment has been 
rendered useless by heavy precipitation, 
30 movements an hour 1s considered 
the top hgure 

Most Midway a 
airport.” Its size was doubled 
immediately after World War IT when 


ope rators term 


railway tracks bordering the north side 
of the field were razed and runways 
were extended into an adjacent golf 
course. The improvement enabled Chi 
cago to keep pace with normal air 
travel growth following the war but any 
further expansion designed to untangle 
congestion is virtually impossible. 

The airport is surrounded by obstruc 
tions that require glide slopes on the 
ranging from 5.1 to 39.1 deg 
As a result, field limits are 300 ft. ceil 
ing and three-quarters mile visibility, 
well above the usual standard of 200 ft 
and one-half mile. 

There is no dearth of runways. Few 
major airports can match the pattern of 
seven runways that should permit traf 
fic flow from any direction and allow 
simultancous takeoffs and landings. But 
the runways are short by modern stand 
irds and the field has but one ILS and 
ene runway is equipped with high in 


runways 


tensity approach lights 

Ihe longest runway 
northwest-southeast angle—is onl 
6,410 ft. in length. It is paralleled by 
a runway 4,856 ft. long. ‘Three parallel 
runways, angled ata northeast-south 
west position, are 5,900 ft., 4,557 and 
3,326 ft. in length respectively. ‘This 
crosshatch of runwavs is overset by two 
runways—one 4,717 ft. in length run 
ning cast-west, the other 4,613 ft. run 
ning north-south 

Ihe Citv of Chicago has studied a 
number of possibilities for extending 
the runways but any will be 
insignificant because of the thickly 
settled residential and manufacturing 
areas that clutter the periphery of the 
field. ‘There is no chance that runways 
can be expanded to handle intercon- 
tinental jet traffi 


Outdated Radar 


The ILS equipment is located at the 
northwest end of the 6,410 ft. runway 
Midway landing limits prevail when 
direct ILS possible 
However, when approaches on this run- 
wav are from the southeast in a traffic 
circle, limits are hiked to 500 ft. and 
one and one-half of the 
highest in the country for a major air- 
port. Time intervals between aircraft 
in such an event climb to five minutes 
as compared with two minutes under 
normal IF R operations 

Midway was the first U.S 
tower to be equipped with radar. But 
the outdated ASR-1 with two repeater 
scopes is not equipped to take a circular 
polarization antenna so that heavy pre 
cipitation controllers to 


situated on a 


MCTCASCS 


approaches are 


miles, one 


control 


forces resort 
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to ANC clearances or time separation 
of aircraft 

Civil Acronautics Administration 
plans to correct the radar problem this 
winter by replacing the ASR-1 with an 
ASR-3 radar equipped with circular 
polarization. ASR radar, coupled with 
dual ILS equipment, is a prime 
tive of the CAA’s six-vear plan at all 
major U.S 
Airline 


obi { 


airports 

moved only an insig 
nificant number of flights to O'}ar 
nad the gap left by those flights has 
immediately been filled by additional 
into Midway. Last vear, the 
number of movements at O'Tlar 
climbed to 44,414 from a 1956 total of 


have 


CTVICeS 


24,202. Despite this, aircraft move 
ments at Midway have remained virtu 
illy the same since 1953. ‘That, vear, 
331,000 movements were handled as 


compared with 372,000 in 1956 


O'Hare Advantages 


O'Hare bield is designed in a pin 
wheel pattern with four runways tan 
a central terminal hub. Long 
September, 


gent to 
est runway, opened in 
|‘ S O00 ft 


1956, 1 long and can be ex 


tended to 17,000 ft. if necessary. A 
econd runway 1s 7,435 ft. long, and 
two others are about 5,700 ft. long 


Additional runways are planned by the 


City of Chicago 


Landing limits are 200 ft. and one 
half mile. There are no restrictions on 
glide angles since the field is clear of 


The field is navigation 
ally superior to Midway, but passengers 
rebel flights scheduled 
(Tare of its greater mileage 
distance from downtown Chicago 
Although the City. of 
constructing an expressway 


obstructions 
against from 


because 


Chicago 1s 
to () 
from the downtown area, progr has 
been slow, and the surface tp to the 


held remains devious and time-consum 


ing 
larget date for a new throughway to 
()' Hare is 1959 
Surface transportation ts the decid 


ing factor in a passenger's choice of 
According to Chicago 


lirport airline 
othcials, however, the passenger feel 
ing for Midway is “psychological” since 


the time distance 
exactly the same during city rush hours 

One Chicago official told 
Aviation Week that Chicago passen 


mental block 


to cither airport 1S 


sirline 


gers are suffering from a 
in their insistence on being scheduled 
through Midway 


lime from the Chicago Loop to 
()' Hare by limousine service is one and 
one-half hours, and service is available 
from all airline ticket offices on dé par 
ture schedules tic-in with airline sched 
ule Limousine to Midway depart 


from the Loop ever 10 minutes regard 
less of airline schedules, do not operate 
directly from all ticket office ind take 
one and one-half hours durmg_ the 
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CHICAGO Midway Airport, nation’s busiest, hit traffic saturation point four years ago 


rush hour: one hour and fifteen min 


utes at other 
The 


passenger destination and origin is at a 


tine 
average geographic il center of 


point on the southwest corner of th 
Loop which, p 
shorter traveling time to Midway on the 
southwest side of the city than to 
©’Hare on the northwest sid 

total of of Chu passen 


begin their tips with the 


vchologi >a 


Loop 
39% arrive at the 
automobile 34 
limou I fare 
than that to O'Hare 
tions for the 
to cither 
gested 
casil 


airport by private 
taxi and 21% by 
to Midway is k 

but traffy 


iutomobuile 


private driver 
urport irc about equally con 


Midwar 


ible 


cannot be considered 


by any standards 


Airlines Stick to Midway 

mtipathy of pa 
()' Hare is largels 
refusing to 
number of flight 


cnger for 
responsible for airline 
move a more substantial 
over to O'Tlare Asa 


result, O'Hare is without an idequate 
ervice pattern, good connections and 
convement schedule 

Only United Ai Lines has estab 


lished a service pattern at O'Tlare which 
promises to insur the 


flow of profitable traffic inde pendent of 


()' Tar A number of regional trunh 
lines and all of the local service ric! 
cling to Midway because of the inport 


traffic in 


Midwar 


ustaining pay load 


ance of connecting 


Man larger imrict ire equall un 
willing to make the move Amencan 
Airline for cxample, operates all it 
Chicago-Los Angeles nonstop flight 
first-cla ind coach—from Midw It 
Chicago Wa hington flight we opel 
ted only from Midwa md only four 
of its 24 nonstop roundtrip flights be 


tween New York and Chicago ar 
iced at O'Tlare 
Braniff has only one 


mto ( ipital operate 
into Midway from the ist 
ul only local flight 

Northwest uses onl 


md 


bound flight mad Clontimental 
only Midway with all its flight Iran 
Canada Aurline CTVE onl Midwa 
IWA operate west-bound fh 
from Midway but only one flight 
Wichita and one nonstop coach flight 
to Lo Angcl ine heduled out 
Whether the Chi wo problem 
will be resolved within the near futur 
ii am the hands of scheduled airline 
the City of Chicago and the CAA 

lhe cit i vaiting for the result 
tices recent! nlucted | the 
lechmecal Development Center im 


dianapoh to determine the be 
for the new runwa it OC Tan 
thead wath the 


noving 
of one throughwa Coon Stree 
order to it port 
tions at ‘ i compl 
highway direct to the 
ppear likely everal year 

The Civil Aero t Ad 
thon require 1] te t 
to i pt thre t if? 
fi itil thee | 
port ms the CAA i ha 
\t pres it, the 1 
bome handled b it | 
ha fer fant 
troller « Kper fa 
} An th 

} the Ch 
thi nost efh if it 

airline ilive tl 
transferring flights to O'Hare. B 


mto 
Midway on 


It 


oe 


high average of 26 passengers per flight 
it Midway 
hesitation im mov ing into a split opera 
tion that may deprive the carners of an 


And no 


causes an understandable 


mportant source of revenu 


itself 


posi 


will 


unfavor ible 


carne! willingly maneuver 


into an competitive 
tion in the Chicago air travel market 
that, last million 


arriving and departing passenger: 


year, generated mine 


Delta Head Warns Fare Denial 
May Mean Return to Subsidy 


By Ford Eastman 


Washington—Unless the Civil Acro 
nautics Board grants a fare imerease, 
the price of 4 equipping U.S. airlines 
for the jet age may force a return to 


ubsidy or nationalization of the indus 

try, Delta Aw Lines President C. I 

Woolman declared last week 
Destifving in CAB’s General Passen 


ver bare Investigation, Woolman said 
45 fare imerease would restore 
Delta's carmngs to an adequate level 


urine to finance its 
of the next four 
ind business like 


ind) permit the 
equipment program 


cars on a sound basi 


‘Prompt Approval’ 


Woolman was the third airline presi 


dent to take the stand in the case to 
isk for a fare merease The first was 
( RK. Smuth, of Amencan Airlines 


who also asked for a 15 imcrease (AW 
No was followed by 
Charles Beard, Branifl Airways, who 
unved a of | 
i passenger fares | AW Dec. 9 p. 43 


Ihe airlines contend the need for 


i amcrease is acute because of a con 


tinmng decline im profit that wall re pel 
when industry must 


mvestors at a tine 


large nnounts of money m order 
to break imto the jet age 

We believe Woolman said, ‘that 
only through prompt approval of this 


Board 


under the 


proposed fare imerease can the 


discharge its ponsibilitie 5 
developmental phiulo ophy laid down by 
Civil Aeronautics Act.” 


\s an example of the imflationary 


Congress in the 


pressures with which Delta con 
fronted, Woolman the airline 
granted substantial mereases in general 
wage and salary levels in 1956. Pilots 
received ubstantial increase: 
Costs of maternals, he said, are con 
tantly imereasing in all categories, in 
cluding progressive imereases the 
costs of engines and spare part 


The Delta president said his airline's 


nit operating have been on 


thre upW ud trend for well over a vear 


The cost per ay lable ton-muile for the 


1? months ending Mar. 31, 1957, was 
"4 cents: for the vear ending June 
it wa S4 cents, and for 


the vear ending Sept. 30, 1957, it was 
cents 

Of greater Woolman 
is the rapidly decreasing spread between 


concen said, 


40 


unt operating revenues ind unit oper 
said Delta 


revenue ton 


ating expenses He 
cents per 


» Operat 
ing margin—in 
mile—has decreased 
mid-1956. The margin, he 
from 7.13 
ton-mile for the year ending June 30, 
1956, to 3.55 cents for the vear ending 
last June 30. ‘The forecasts that 
this spread will be down to 3.04 cents 


constantly since 
added, has 
revenue 


declined cents per 


airline 


for the year ending Dec. 31 and down 
to 1.57 cents next year 

As an example of the narrow spread 
between expenses ahd revenue Wool 


aid Delta’s total net carnings the 


man 
past vear was equal to the revenue from 
one passenger and his baggage 


on every flight. Just two or three addi 
tional days of bad flying weather would 
have clhiminated that revenue, he added 


Woolman also testified that the drop 


in airline stocks rules out any hope of 
raising sufficient equity capital to aid in 
buying jets. Hle said Delta's stock in 
July, 1956, sold for $37 a share. By 
Ang. 5 of this year, it had fallen to 
$23.625 and, by Oct 8, to $17.625 


Security Market 


Delta began a program a year and a 
half ago through which it hoped to ac 
quire additional capital funds and keep 
a reasonable balance of debt and equity 
Woolman said the program called for 
not more than 50% of the total capital 
zation being represented by debt finan 
ing 

“In our planning,” he told the CAB, 
alwavs viewed the 50°% as a 
maximum at the peak point 


“we have 
cle sirable 


with the somewhat less 


average being 
than that. Yet, the collapse of the air 
line secunty market has the ac 
quisition of further equity a practical 
ibility, and it appears that we 
to go to a ratio of debt 
if our peak ce 
fo im 


icle 


may now have 
capital as high as 68% 
mand point if we are not abl 
to the extent neces 


prove 
our equity by 


our Carning 
iry to imerease retamed 
curnings and support additional sales of 


equity capit il 


In a trial bref filed with the CAB 
carlicr, Delta said it was committed to 
take delivery on 33 additional aircraft 


during the 1957-1962 penod. ‘To be 
delivered are five C-46 all-cargo aircraft, 
10 DC-7B's, erxght DC-S 10 Con 


SSOUs 


The airline said its required funds 


needed between July 1, 1957, and June 
30, 1961, would total $116,503,000, a 
figure which makes no provision for ac- 
quisition of any turbine-powered air- 
craft for replacement of Delta’s present 
flect of DC-4 and Convair 330/440 
cquipment 

lo meet the requirement, Delta said 

$39.958.000 will 
from depreciation on flight 
cquipment $3,578,000 from deprecia 
tion on ground equipment; $5,117,000 


it appear becom 


lable 


in the form of deferred income taxe: 
$13,022,000 from the sale of flight 


equipment and $160,000 through the 
amortization of deferred charges—for a 


total of $62,135,000 available through 
internal sources 

Under a credit agreement entered 
into in 1956, Delta established a total 


of $30 million in long-term commercial 
bank loans, of which $17,400,000 had 
not been drawn down as of June 30 of 


this vear 


New York Airways 

Wants Vertol H-44Bs 
New York—New York Airways 

sidering a switch from Sikorsky to Ver 


tol 11-44B equipment having a water 
tight fuselage bottom and three inflat 


sw con 


able floats weighing 340 Ibs. for Man 
hattan Heliport operation 
Robert L. Cummings, Jr., president, 


said the tandem-rotor helicopters might 


be in use im late spring of 1955. A 
Vertol helicopter was flying from 
LaGuardia Airport last month with 


New York Airways personnel aboard 
for evaluation 

The plan calls for purchase of five 
15-passenger 44Bs with spares at a price 
of about $2 million. New York Au 
ways would dispose of its present flect 
of three S-58s and five $-55s to another 
operator and negotiations for the sal 
ire under way 

The Vertols, sclling for about $300, 


000 each, would be piston-powered 
Vertol has been test-lving General 
Electric 158 and Lycoming 153 en 
gines, however, and if such turbine 
equipment became available it could 
be retrofitted into the 44B 


Consummation of such a transaction, 
Cummings pointed out, is subject to 
Civil Aeronautics Board approval 


MATS Bailment Plan 

Protested by ATA 

Washington—Air ‘Transport Assn 
last week filed a protest with the Mili 
tary Air ‘Transport Service agaimst a 
MATS proposal that calls for the op 


10 military aircraft by com 
and Pacifi 


cration of 

mercial carriers on Atlant 

routes 
Under the would 


proposal, airlines 
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Lockheed Electra Makes First Flight 


Seven weeks ahead of schedule, Lockheed’s turboprop Electra transport lifted from Burbank runway at approximately 90,000 Tb. gross 


weight after just less than 1,900 ft 


Wimmer as copilot and flight engineers W 
preliminary maneuvers, according to Salmon 
driving Aecroproducts 606 propellers performed excellently 


test bed. 


takeoff run on its first flight Dec. 6 
Sprever and W 


indicated excellent 


Engineering flight evaluation report on Elation power packages was detailed in Aviation Week Oct. 14, p. 93 


Dec. 6, airplane had made three long flights by Dec. 10 


be required to operate five C-115s in the 
Pacific area for the transportation of 
passengers and five C-54s in the At 
lantic for the 
rvice, which 
on keb. | 
dvantages or 
military air transport aircraft operated 


movement of cargo. ‘The 
MATS 


is designed to determine the 


wants to begin 


disadvantages of having 


by civilian companies in regular mil 


tury air transport service in test ex 
ercises and in support of MATS wat 
plan 

Phe Aw Tran port Assn. termed the 
proposed bailment unsound 
ind cited these 
ition 
@ Program lacks most of the vital char 
actertisti 
An airlift program based on equipment 
bailment 


yperator to 


program 


reasons for its oppo 


of a commercial operation 


imcentive for 
urcraft 
nd prevents them from supporting the 


climinate the 
ther 


own 


ation transport manufacturing 
tivity, It also 
for flect 
e Although the program permits an 
operation without « ipital risk, it intro 
itua 
their 
own aircraft and those whose equipment 
has been bailed to them 
e Under the program the government 
suld be prevented from getting an a¢ 


climinates the imeentive 


modernization 


in undesirable competitive 


tion between carrier operating 


ite cost comparison between a pur ly 
nilitar 


operation and a commercial 
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J. W. Austin Accepts 


Northeast Presidency 


New York—James W. Austin resigned 
last Tuesday as Capital Airlines vice 
trafhe and sak to accept 
the pr Northeast Arline 

George Ik. Gardner, president of the 
New | ngland based carner for 10 vear 
board chairman of North 
chief exccu 


president 
idency of 


will become 
cast and will continue a 
tive officer of the company 

The airline board of directors also 
clected Paul Fk. Collins, one of North 
cast’s founders and its present board 
chairman, as chairman of its advisor 

Ihe new president is expected to 
take over about Jan. | Jim Austin 
brings a wealth of experience to North 
cast) Anrline 
wn delighted 
jom us im developing our « 
from New England to 

Austin’s formal clection to 
require tockholdes 
March 
to approve enlargement of the 
board of director Austin 
be clected pre ident and also board 
member at that time hollowing the 
Northeast director will be 
Austin 


clection to 


Caardner said md | 
that he ha iwwreed te 
cpanded 
route blorida 
iction by 


will be asked at then mecting 


then can 


mice ting 
ked to confirm 
ind Collin 


po ition 


Chief engineering test pilot Herman Salmon 
Holland, accomplished a 1 hr. 15 min 


handling characteristics 


with Roy 
fst flight during which 


Aircraft’s Allison SOLDD13 turbine 


cngines 


as had been indicated by earlier propulsion system tests in the “Tlation 


Flown twice 


Majority interest in Northeast 
reside vith bloyvd Odlum 
Austin 
in 1946 and pre 
of the 
dent 
In 1949) 
coach ‘service im domestu 
Vice 


promoting thr 


joined ¢ ipital Airline 
entl i cirect 
company as well as a vice presi 
introduced the first 
cheduled 
itheaded ¢ ipital 


Viscount 


made no decision on a 


Campaign 
( ipital hia 


re pl iccmecnt 


Britannia Run Slated 


lor New York-London 
Airwat 


mnounced veck at) will 
begin cheduled with the 
Bristol Britannia | 
port between London and New York on 
19 

the 

Te vill be 

eckly basi 

Schedule 


Britannia 


London—British 
( orp 


turboprop tran 


more 
urcraftt are del 
late next 
will handle 
flight AW 
BOAC ser 


turbine ain 


= 
it 
i idditional 
cred b Hristol 
BOD AC fransat it 
|) if 
ill k the t tine 
craft have been operated 
their new cheduled crv ice on transatiant 
4) 


Progress with T ] TA WN] ] U J 


New 
Titanium 
alloys 


developed by Mallory-Sharon 
for the missile age 


MALLORY-SHARON TITANIUM CORPORATION + NILES,OHIO 


Producers of titanium and titanium alloy 


Two remarkable titanium alloys developed 
by Mallory-Sharon’s Research Laboratory 
further extend the usefulness of the 

metal in hot environments. This development 
promises more and more applications in 
rockets and missiles for titanium— strongest 
metal per pound of weight in its 

temperature range. 

Commercial introduction of these new 
alloys culminates research and development 
over a two year period. In the intensive 
evaluation of both laboratory and production 
ingots, thousands of individual tests were 
made and analyzed. The results: 


The first new alloy (MST 821) is a weldable 
sheet and bar material which offers 
strengths equivalent to similar titanium 
alloys—at temperatures two hundred 
degrees higher. This exceptional advantage 
is maintained in the range of 400 to 
1000 degrees F. 

The second new alloy (MST 2.5AI-16V) 
offers remarkable ease of fabrication 
for a high strength material. Sheet metal parts 
can be readily formed while the alloy 
is relatively soft, then can be heat-treated 
to high strengths. Heat treatment more than 
triples the strength level of this alloy. 

As titanium’s future in our air defense 
grows, it is likewise proving its economic 
advantages in new industrial applications. Let 
Mallory-Sharon, technical leader in titanium, 
help you design ahead with this new metal. 


sheet, strip, plate, rod, bar, billets 


# 
i! 
x 
MALLORY SHARON 
j 


KAI TAK’s new rminway, southeast into Lyemun Pass. At left is present airport with 
two runways, one parallel to the new one. At extreme right, part of 1,200-4t. Mt. Butler is visible crashed into Mit 
Butler with fatal results, one in 1949 and one in 1951. 286-4t.-high apartment buildings, soon to be razed in airport 
Between buildings and new foothills 150 tt. for cleares 


now under construction (center of picture), pots 


Iwo aithners have 


In foreground are 


improvement program runway is section of Kowloon Hills already lowered 


ipproach from northwest. 


Hong Kong improves Airport spa 


Hong Kong—Hill-encircled Kai ‘lak 
\irport ite of four 


he being 


major commerical 


improved for the 
et age 
Work includes building a new 
into the harbor, leveling of hill md 
ther approach obstruction installa 
on of landing aids, and con 
ruction of new 
facilitie 

he present 


under an SIS.3 million program 


modem 


terminal and maim 


fconanc 
has been th 
some time. The 
Guide calls it 
world.’ \ 
relations booklet 
Kong's 
admittedly in 


colony’ ok 


urport 

ect of criticism for 
nofhaal Hong Kong 
ne of the worst in the 
vcrnment public 
describes it a one of 
nggest headache 
dequate Thi 


port has been called a 


civil au 
supreme test of 
American 
There just no room for 


dead 


rmanship. As an airline 
put it 
Crror If 


you m wrong you 
Phe same sheltering hills and broken 
purs that make Ilong Kong a_ fin 
natural harbor also pocket Kai Tak Au 
ind make navigation to 
it hort Japanese-built runways no 
toriously difficult. ‘The approach gradi 
nt is roughly | in 18 The three 
permissible landings call for 
1,500 ft. wide Lvemun Pass 
1,000 ft. high to 
high to starboard on bearing 31; mak 
ing a 60-deg 150-ft. high 
Kowloon Hills landing on bear 


port and from 


clearing 


with hills 


port and 600 ft 
turn over 


he fore 
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ing 13, or risking a pile - into the 


building foreshort 


tration 
ened bearing 0 
lakecoft ine 


or | vhich again call 


limuted 


climbing turn 


Both 


domimantl 


dead-end 


caster] vind 


cloud and fog belts which mak 
isibilit 
iy to Ma 

The iirport 
weather 


poor particularl 

close 
et at 
and 500 ft loud bas 

Civil Aviation Director MI. J. 
pratt Wilham claim that Kai Tak ha 
the finest safety record in the world 
is questionable Between Dee 
1945 md April, 1951, four 
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THIS CUTAWAY SHOWS HOW ... 


turbine 


APS operation is initiated with ignition of an acceleration cartridge (11) 
providing direct energy to the turbine (1). Simultaneously, ignition of 
the main cartridge (12) builds pressure in the fuel cylinder piston (8) 
initiating decomposition of the monofvel thus forced into the decom- 
position chamber (10). Hot gas from decomposing monofvel drives the 
maintoins pressure in the fuel cylinder (9). 

At 65,000 rpm, the turbine requires a single stage reduction gear (2). 
At 24,000 rpm, it operates as a direct drive and gear weight is elim- 
inated. Shaft speed is maintained constant by a load-biasing alternator 
(4) controlled by a frequency detector (7) that picks up a signal from 
output alternators (3). These alternators receive drive power directly. 
Reduction gearing (6) is required for the hydraulic pump (5). 


Design Simplicity of Missile Accessory Power System 
Contributes to Light Weight and High Reliability 


Completely self-contained, General Elec- 
tric’s new accessory power system features 
steady-state monofuel decomposition, re- 
duced complexity, simplifie operation, 
and a high degree of reliability 


BOOTSTRAP FUEL DELIVERY reduces sys- 
tem weight and complexity by eliminating 
need for fuel pumps, pressurized air or 
nitrogen bottles, and similar equipment. 
Within the fuel storage cylinder, a step 
piston pressurizes the monofuel to pro- 
vide a constant flow to the decomposition 


chamber, 


TORQUE MODULATION, accomplished 
by a load biasing alternator that com- 
pensates for changes in load demand, 
eliminates valve regulation of fuel or hot 


gas flow -offers precisely controlled speed 


and .1 kva of 2400 ep 


The model illustrated—rated at 4.5 gpm, 
2200 psi hydraulic power, 1 kva of 400 cps 
alternating current 

provides frequency control within +1 
percent and voltage control within *5 
percent without the added weight of a 


regulator. 
DESIGN FLEXIBILITY, highlighted by an 


easily modified fuel capacity and a com- 
pact arrangement of easily interchanged 
hydraulic and electric components, per- 
mits ready adaptability to a wide range 
of outputs and duty cycles —minimizes 
size, weight, and complexity of reduction 
gears 

For more information on how this mod- 
ular system: can fit your application, mail 
the coupon at right or contact your Gen- 
eral Electric Aviation and Defense In- 
dustries Sales Office. 


Manutactured by General Electric's Aircraft Accessory Turbine Department, Lynn, Massachusetts. 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 


Thirteen inches long, ten inches high, five 
inches wide, thirty pounds including fuel, 
APS reaches rated output in one-half second 


| General Electric Company 
Section B231-16 
Schenectady 5, N. Y. 
Please send me bulletin GEA-6672 con- 
taining detailed information on General 
Electric Accessory Power Systems. 
immediate project lreference only 


| NAME 
| POSITION 
| COMPANY 


ZONE STATE 


| CITY 


P 4 
| \e ‘ 
& \ 
\, a i 
. 
| 
| 
1 | 


PRESENT KAI TAK 


115,000 Ib. with conventional land- 


ing gear 


DC-6B, Constellation L-749 


Davlight only 


2 mi. visibilitv, 500 ft. cloud base 


15 to 20 aircraft movements per hour 


licket 


I'stimated about SS million and 


50,000 passengers annually 


Old, New Airports Compared 


Gross Weight 


Heaviest Class Aircraft 
Operational 


Weather Minimums 


Peak Capacity 


NEW KAI TAK 


400,000 Ib. of 
projec ted 


any type amcratt now 


Boeing 707, Douglas DCS 


24-hr. 


Probably better due to improved ap 
proaches, airport lighting, radio aids 


Kstimated 32 aircraft movements 


per hour, 


Sales 
Expected to be about $10.4 million and 
65,000 passengers by 1959 


way from the Lyemun approach at 
00 ft. minimum altitude with highest 
ground in the vicinity being only 400 
ft. Breakaway from the western main- 
land approach is set at 500 ft. minimum 
ner the open sca 

In lowering the Kowloon Hills by 
150 ft.. the 2,684,000 cu. yd. excavated 
ire being used as fill in the higher levels 
of the New apartment 
will to compensate 
the owners for the razing 
of three 10-story 
ipartment buildings which jut 256 ft 
into the path of approaching aircraft 
And, to level the 109-ft. Sacred Hill of 
thie Sung stood on the 
ird end of the proposed new 
the contractors had first to remove a 
30-ton block from the the 
500-ton hill and set it in espe 
built propitiate — the 
memory of st king of the 
Sung dvnasts 

lengineers report that the reclamation 
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\s most flights through Hong Kong 
are expected to use Kai Tak for short 
transit stops, tentative apron plans call 
for an inner row of 150-deg 
for ind an 
row of through stands for eight planes 
Iwenty acre set aside for 
car parks, ete, in the ter 


turn stand: 
12 aircraft of any size outer 
have been 
building 


minal area 


Deferred Freight Rates 
Proposed by Examiner 


Washington—Continuation of exist 


ing for deferred airfreight for an 
indefinite penod has been 
mended by Civil Acronauti 
Herbert K. Brvan 

minimum rate 
for deferred airfreight moving cast 
bound is 55 of the urfreight 
rate; for deferred freight moving in all 
other tion it as f of the 
regular freight rate The ex also 
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not be 
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required to 
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lhe 
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deferred airfreight rates for an exper 
mental penod of om Th 
rent proceeding was held to determin 
it the hould be extended 
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Airline Traffic—3rd Quarter 1957 


DOMESTIC TRUNK 


American 
Branift 
Capital 
Continental 
Delta 
Eastern 
National! 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 


American 
Braniff 
Caribbean -Atlantic 
Delta 
Eastern 
National! 
Northwest 
Pan American 
Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Trans World 
United 


LOCAL 


Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk" 
North Central 
Orark 
Piedmont 
Southern 
Southwest 
Trans Texas 
West Coast 


HAWAIIAN 


Hawaiian 
Trans Pacific 


CARGO LINES 


Revenue 
Passengers 


1,962,668 
505,222 
1,074,724 
231,49) 
660, 508 
1,930,600 
316,678 
270,445 
401,010 
1,273,353 
1,745,449 
385,253 


37,931 
13,033 
56,360 
18,376 
95,843 


73,290 


26,383 
362,613 
344,03) 

90,206 

34,502 

99,812 

35,687 


160,007 
40,694 
34,610 
64,243 
44,239 


191,746 
113,377 
111,416 
55,449 
96,895 
64,233 
74,496 


133,750 
58,329 


Aerovias Sud Americano 


Fiying Tiger 
Riddie* 


Seaboard & Western 


Slick 


HELICOPTER 


Chicago Helicopter 


Los Angeles Airways 


New York Airways 


ALASKA 


Alaska Airlines 
Alaska Coastal 
Cordova’ 

Ellis 

Pacific Northern 


* Not Available. 


Compiled by AVIATION WEEK from Airline Reports to the Civil Aeronautics Board. 


38,285 


27,859 
18,075 


21,169 
9,384 
21,941 


6,99) 
19,230 


23,890 
38,479 


Revenue 
Passenger 
Miles 
(000) 


1,375,677 
224,595 
410,168 
111,621 
322,085 

1,027,572 
198,460 

78,792 
290,893 

1,115,037 

1,378,661 
197, 167 


9,673 
26,951 
4,039 
22,052 
126,900 


81,795 


28,75) 
475,793 
381,447 
310,545 

44,984 
268, 564 

88,658 


23,162 
8,657 
6,872 
11,192 
6,946 


31,744 
18,775 
23,48) 
10,153 
20,334 
14,993 
12,948 


20, 502 
9,900 


167 , 688 


107,903 
100,313 


235 
332 
404 


180 
1,665 


1,266 
39,741 


| System figure. 


load U.S. 
Factor Mail 

66 8 4,558,870 
587 727 , 575 
584 1,394,370 
56 6 288,673 
58 3 951,25) 
60 00 2,528,401 
57 4 688,602 
52 4 99,256 
634 1,070,147 
664 2,772,657 
687 6,870,948 
66 5 706,604 
63 0 42,727 
55 9 51,615 
56 30 3,971 
65 1 20,462 
67 37 210, 580 
645 3,715,516 
67 4 126,829 
687 2,208,242 
70 4 1,108,480 
768 2,645,430 
59 1 179,351 
66 2 2,298,814 
77 7 301, 587 
49 3 25,741 
445 10,877 
36 6 12,384 
57 9 46,418 
36 4 8,700 
485 66,903 
43 0 34,278 
57 2 40,210 
39 2 26,790 
59 0 25,395 
40 0 39,316 
52 51 13,171 
616 10,200 
60 6 3,734 
9”9«~°9 65,070 
100 00 

98 34 203, 260 
35 1 6,608 
58 76 8,642 
497 5,478! 
290 59,890 
667 14,797 
583 6,292 
62 7 297 ,893 

| Mail Transferred in Bulk. 


Express 


2,275,623 
358,405 
683,198 
148,659 
736,060 

1,357,115 
137,873 
121,032 
634,47) 

1,833,192 

2,456,124 
280 , 560 


58,250 


6,007 


50,218 
6,744 
7,479 

22,913 

47 ,878 


106,199 
81,575 
29,734 
36,119 
13,710 
24,089 

7,379 


69,071 


176,793 


2,637 


Freight 


21,720,067 
398,110 
1,341,628 
448,207 
2,364,038 
3,821,312 
1,294,525 
185,403 
2,527,660 
6,493,698 
15,417,697 
794,156 


901,480 
229,824 

9,654 
129,881 
330, 533 


1,816,027 


797,101 
6,563,448 
13,021,474 
4,500,708 
1,199,107 
2,177,519 
204,342 


51,925 
19,285 
25,550 
211,73) 


54,828 
47,891 


22,389 
77,618 
19,374 


389 , 500 
37 ,673 


2,147,058 
22,256,318 


3,938,185 
11,690,210 


499,964 
15,078 


10,921 
899, 56i 


Total 
Revenue 
Ton-Miles 


160,819, 896 
24,055,421 
42,814,818 
11,602,058 
35,024,930 
106,644, 877 
21,402,678 

7,905,557 
32,181,999 
117,856,323 
157,176,573 
20,688,107 


3,876,916 
3,214,110 

436, 685 
2,667,254 
13,253,612 


13,375,956 


3,872,154 
59,221,062 
50,030,895 
38,922,728 

6,209,148 
32,287,532 

9,532,436 


2,339, 668 
868, 420 
704,062 

1,889,019 
720,903 


3,224,089 
1,935,499 
2,367,647 
1,035,692 
2,002,238 
1,523,998 
1,232,218 


2,048,178 
784,657 


2,147,058 
39, 539,436 


14,738,528 
22,102,011 


944,180 
199, 262 


145, 567 
5,497,658 


Per Cent 
Revenue to 
Available 
Ton- Miles 


67 
68 


7 


20 


Ow 


48 
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32 3 
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490 
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40 4 
49 58 
56 0 
87 2 
77 6 
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4,918 45,897 65 68 
1,001 48,765 45.6 
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SHORTLINES 


> Capital Airlines is offering “Weekend 
it the Waldorf package tours for th 
fifth consecutive year. The airline, in 
connection with the Waldorf-Astoria 
Hotel, flies the passenger to New York 
trom any pomt on its system, installs 
him at the Waldorf and conducts tour 
of the city 


© Flight Engineers’ International Assn 
Ar L-C1O, has added three new West 
Coast chapter are: Flying 
(FTL); Western (WES California 
Lastern (CES) chapters 


> Lufthansa German Airlines has added 
it first all-cargo service to its New 
York-Frankfurt route Ihe twice-a 
VCCK CTVICK is scheduled to leave 
New York International Airport on 
luesdays and Iridays, with westbound 
flights scheduled to leave lrankfurt on 
Thursdays and Sunday 


> Mohawk Airlines established a com 
pany record in November by carrying 
827 passengers a total of 6.691.234 
revenue passenger-mile Mohawk also 
carned 161,027 lb. of CXpress md 167 

5 |b. of freight during the month 
Ihe airline has designated its newh 
modified Convair aircraft the “Cosmo 


politan 


© Scaboard & Western Airlines has 1 
ported its nine months financial figures 
ending Sept. 30. ‘The figures, adjusted 
on the basis of shares outstanding as 
of Sept. 30, are: gross revenues, $17, 
195,880: net after taxes, $456,024. net 
Income per share, 


> Trans-Canada Air Lines will increas 
its Vickers Viscount service between 
New York and Montreal from seven to 
cight flights daily on Jan. 2. On Keb 
1, a ninth flight will be added on the 
New-York-Montreal and New York 
loronto route Mav through 
October, a 10th flight will be added on 
both route Also beginning Jan 

ICA will add a second Viscount flight 
to its New York-Ottawa service. On 
Mar. 1, the airline will increase from 
five to six the number of daily flight 
on its Chicago-loronto and on May | 
nd June |, a seventh and eighth flight 
respectively will be added to this par 


ticular schedule 


> United Air Lines flew 345,109,000 
revenue pa enger-miles in November to 


ct a new company record. The airline 


lso flew 2,359,000 ton-mile of au 
mail (including first cla +625, 000 
ton-miles of freight and $27,000 ton 


miles of expr during the November 


pe nod, 


AVIATION WEEK, December 16, 1957 


AIRLINE OBSERVER 


© Final decision in the General Passenger Fare Investigation may not be 


made until next fall. However, Civil Acronautics Board can grant an imterim 
fare increase to domestic carners at anv time if the Board deem uch a 
move necessal Decision in the suspended passenger fare imvestigation 
disapproving a 6 fare increase (AW Oct. 7 p S) was based on ailing 
operating hgure for Mav before the present proht squeeze became ent | 
evident. In view of rising cost coupled with a dip m= pa 1 trathe 
during the past two months, the Board could feasibly review its earher deci 
sion and grant an emergency fare imecrease pending the outcome of the 


General Passenger Fare Investigation 


P Test schedule for Boeing 707 jet transports calls for first aircraft to fly late 
this month and undergo Bocing flight testing until mid-Pebruary. The turbo 
jet will then be grounded to be prepared for Civil Aeronautics Administration 
program scheduled to begin Mar. 1. Second airplane will fly Mar. 15 and 
then move into company performance tests prior to CAA functional and 
reliability tests. ‘Third aircraft is due to fly on Apr. 20. 


© Watch for early action by the Civil Acronautics Board in the Capital Gain 
Proceeding ral arguments began last weck and most observers teel th 
Board will be anxious to reach a decision before Congr cconvem next 
month. A Board decision may obviate the necessit f further | lative 
iction to put the ruling mto effect The th put the dunnge it 
last session and the Senate 4 cheduled to pass on it during the forthcomun 
ion. Some observers fear the Board will support the lecuspon 
which is a watered-down version of the Tlouse Bill 


Pin an all-day mecting with four members of the Civil Aeronautics Board 
and 43 Board staff members, airlines recently presented a detailed outline of 
the engineering and operational problems that can be expected to accom 
pany the introduction of turbine transports. Purpose of the unprecedented 
meeting was to expose Board members to a “complete spectrum” of the 
issues airlines will be forced to cope with in the jet age. Under the direction 
of the Air Transport Assn., five airlines—American, Eastern, Pan American, 
TWA and United—made the presentation. 


Long-range forecaster Ate predi ting will face most flying 
conditions during the next few months than any experienced in recent hi 
tory. Observers note correlation of unusual displa of sunspots to bad 
weather, sav 1958 as the transitional vear om the car cycle of warm to cold 
weather change and will produce a large number of s freak storm 


P Port of New York Authority, which has banned all jet transports not meet 
ing its noise level requirements, carefully skirted the jet future in’ promo 
tional literature describing new building and terminal city development at 
Idlewild International Airport. Recognizable aircraft illustrated in the 
agency's brochure were piston type and nowhere in the copy was the word 
“yet” used. In renderings by airlines of their proposed terminals at Idle 
wild, turbine aircraft are very much in evidence. 


bairchild briend hip | turboprop transport sales now total 59 firm 
orders and short term options. LAV—Linea Acropostal Venezolana—is_ thi 
latest purchaser of the F-27 with an order for six of the 40-passenger turbe 


props 


P Dallas Love Vield’s new terminal facilities are now scheduled to open by 
Jan. 15. Plagued all year by construction delays, new terminal was supposed 
to open after claborate dedication ceremonies held at the end of October 
Now, unfinished restaurant facilities will delay use until mid-January 


Sovict Union probabl will seek to brin if tu Dap | 
transport (AW Dec. 9, p to the U.S. soil to carry its United Nation 
delegation home State Depa tment ha thoal jucst | 
last week, but Russian i that the 

under serious study. Earher this fall, Soviets fl t tion to the ULS 


in Tu-l04 AW Sept pa 


MANNED SPACE FLIGHT will probably begin in a winged hyper 
sonic glider similar to velucle A above or in a non-lifting, modified 
pherical craft somewhat like the three to the right, according to 
itromautical experts The glider would be the most versatile 
machine as it could maintain altitude and change direction upon 
reentry to effect a landing at any point on the earth. The non 
lifting vehicles would plunge to the ground as soon as drag reduces 
their velocity and centrifugal lift below the orbital requirement. \ 
completely spherical vehicle has been proposed by Krafft Phricke as 
4 space parachute to allow men to return to the earth from disabled 


Vehicle D at night has fins added to 


space stations vliders, ete 


stabilize the sphere and a small rocket motor to slow it to circular 
speed. ‘The hemispherical vehicle B was suggested by A. J. 
begers, Jr, of the NACA as meeting the requirement for a 
manned re-entry craft. Vehicle C has been described by a number 
of scientists Ihe purpose of the truncated cone on the aft 
portion of the sphere is to make the vehicle slightly unstable so 
that it will wobble when it enters the atmosphere. The stagnation 
point on the hemispherical forebody which is heated to the highest 
temperature during re-entry then becomes a rather large circle 
spreading the heat and lowering the maximum temperature on 


the vehicle 


Sphere, Glider Feasible for Re-Entry 


By J. S Butz, Jr. 


to come may cde from space if it 


hie phencal 


flight efforts for your 
pend on the choiwe of a vehicle to win 


the second round in the struggle to 


control space, members of the Amen hi person glider 
i Rocket Society were told here re waist five for the 
conth optimistic cstimate 
Goal of this second round, placing a in a better position 


wound the earth and 
ifels to the ground, 


crentific and propa 


om orbit into space 
bonging him back 


treomendou 


Spherical or modified yherical ve 
le vhich at clop 


New York—Soundness of U.S. space ifely plunge bach 
flight path is ce t lable than the non-lifting craft and it 
craft would take a will be able to land in any given loca 
much shorter time to develop than the 
one to two years The re-entry 
lider by the most be a 


ind put the U.S fully a 


Priority Preferences 


pat chute to bring men back from di 


no lift but can ibled gliders and space station I he 


into the atmosphere lider wall be ifer and more control 


surface 
from orbit glider will 
which IS 


tion on the earth 


valuable in another way 

important a the pace aspect 
It will require that great effort be made 
problems 
heating, stability, 


up to ibout 


to ia thr first 
to answer the acrodyvnamu 


control, drag, ete 


of dl 


for the mation rea hing Yet mam istronautical and = aero mph Hyper omc bomber fighters, 
it first regardle of the manner in nautical expert ire very) anxiou rocket transport planes, ete., will all be 
which at iccomph hed. Its greatest to repan the damage U.S prestige hie come po ible as soon as these prob 
iwnihcoance cording to many ULS uffered m the last two months feel lems are solved 
crentists, vall be to demonstrate how that spherical craft id have second Any air force that has sole possession 
well the government as laying the — pnonty and that nothing shou inter of such craft would border on the in 
rroundwork for future space activity. fere with the development of the hyper vincible, hence the scentifi opinion 
The government ce vlider In them pinion thr that the hypersonic glider should 
cision will be to choose either one or sphencal, non-lifting craft would be — ceive a maximum engincering effort 
both of two feasible vehicles which can 1 stopgap measure developed alone Another facet of scientific thought 
bn propelled by large rockets ito orbit ind should occupy only a small part egarding placing a man im space | the 


close to the carth and then return in 


of our total de velopment capacity 


doubt that large rocket svstems wall be 


reliable enough within the next five 


tuct within a few days. They are This opimion arises from the belief 
@ Winged hypersonic glider that can that the hypersonic glider m its final vears to transport human beings. The 
re-enter the atmosphere and use its lift) form will be a vital part of any large risks involved im re-entering the at 


to remain in the upper air and slow 
down before it returns to the surface 


50 


scale movement into space, and that the 
sphere will never be more than a space 


mosphere in a spherical capsule plus 
the dangers of nding rockets into space 
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would give man small prospect of a 

uccessful journey for several vears to 

come, in the opinion of many scientist 
Pressure to send the first man into 


space at ill costs and help the U.S. on 
th propaganda front could force go 

crnmental delay in attempting to create 
glider in the 


hyvpersonu shortest po 


ible time. If this comes about the ra 

to win the second round then becom 
not so much a qu thon of whether the 
| S. can ce clop large rockets and a 
re-entry sphere before the Russians, but 
rather wallthe U.S program be doomed 


to running second to the Russians again 
because the U.S. demanded too much 
rchability from it tem 

Russian ofhcials might consider gi 
ing a green light to then pace flight 
volunteers at a much earher period in 
development program than ours would 
nd send their men into pa moa 
manner the U.S. would judge unsafe 
Thi ilmost indeterminate factor. of 
course, affects the outcome of many of 
the technological races we are in with 
the Russians 


Two Best Choices 


Reg 
to thre best 


raradle of the poli decision a 
flight 


cientific opinion hold 


pace program 


cral that cither 


the hvpersome glider or the spherical 
chicle will carry the first man into 
pace ind bring him back 

Several types of non-lifting, orbital 


md re-entry vehicles of general spheri 


cal hape have been proposed over the 


last few vear Krafft Ikhncke of Con 
ur and several scientists of the Na 
tional Advisor Committee for Acro 
nautics including A. J. Eggers, Jr., are 
mong those who have written on the 
ubjyect. Such vehicles would be invalu 
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MISSILE ENGINEERING 


CHANCES ARE HIGH that a manned satellite would enter an clliptical rather than a 
circular crbit as it is sent into space. Theory shows that a non-litting vehicle mst nak 
its -c-entry at a very low angle and at nearly circular velocity to keep decelerations and te 


The elliptical orbit would eventually decay into 
Since this take 
equipped with retarding rockets to fire as if passed near and 
create the orbit 


temperatures below the critical point 


the necessary circular path as it gradually decelerates might months, a 
would be 


I his 


and TOQUITE ammmum ot 


manned satellite 


through the periges would shorten the time needed to curcular 


guidance and propulsion weight 


400,000 FT 
\ 100,000 FT 
4 Z 
FINAL PHASE of the non-lifting satellite’s return to Farth is a sudden plunge during 
which deceleration will not exceed 7Gs if the plunge begins at the correct circular velocity 
and at a low angle to the horizontal. Circular velocity required to orbit increases as the 
satellite moves toward the Earth; the velocity increase is furnished by the potential energy 
released as altitude is lost. Once atmospheric drag decelerates the sphere faster than 
potential energy is released, the plunge begins. The more lightly loaded spheres will start 
their plunge at the higher altitudes and experience a lower deceleration and temperature 
rise than the heavy spheres. At approximately 30,000 ft. a parachute would be deployed 
to lower the sphere safely to the ground ' 


A / ‘ \ 
| 
‘ | 


a two-stage booster 
of the 


stage on the 


rocket system relatively low 


trip into space. 


\ fuel reserve would probably be 


MODEL of one of the hypersonic gliders proposed by Krafft Ehricke is shown mounted on 
The second stage is placed under the glider to keep the total length 
The glider would be powered to serve as a third 


maintained so the 


glider could enter the most favorable orbit for making a re-entry. 


able as unmanned instrumented satel 
lites which could return visual evidence 
of the effects of on matenals and 
biologic il pecinens Ihe 
would presumably have to be retracted 
phere to kee p the friction and 
from eras 


pac 


spe 


into the 
high temperatures of re-entry 
of the trip into space 
Phe deceleration, air 


mg evidence 
loads, tempera 
ture, ete, that these spherical vehicles 
they come back to carth 


human as well as present 


CXPCTICHCe as 
are within 
structural 
men studying the problem 
ing them with the 


iccording to the 
By provid 
internal en 


capacity 


propel 
could carry men 
loading upon 
and this 
mun. Maximum 


surface of the 


vironment the sphere 
The highest decelerative 
re-entry be low as 7Gs 
would last less than 
temperature on the 


can 


sphere could be less than 2,500F. 
I hese critical temperature and decel 
erations are primarily a function of 
three factors 


@ Making re-entry at a low angle with 
the horizontal 

Maintaining proper circular velocity 
at cach altitude on the war 
@ Low sphere loading 
sectional area) 


down 
(sphere weight 


sphe TC CTOSS 


Once the reentry angle gets larger 
than 5 deg. and the satellite velocity 
vanes much more than 300 fps. above 
or below. the proper cucular. velocity, 
deceleration and temperature during 


the final plunge build rapidly to more 


than 30G and 5,0001 
Laght sphere loading is very desirable 
but it does not have as great an effect 


on G loading and temperature as do 

velocity and angle of attack 
Ideal re-entry when 

exactly at circular 


a satel- 
velocity 


is 


lite travels 
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o that its re-entry angle will be less 
than one degree. Since satellite 
orbits will initially be elliptical because 
of the guidance 
necessary to attain a circular path, the 
problem is to change the elliptical orbit 


most 


extremely accurate 


into a circular one 

occurs naturally 
lite has remained aloft 
even if the orbit is severely elliptical. 
Ihe satellite experiences some drag at 


satel 
davs, 


once the 
ral 


every point on its orbit, but drag 
is by far the greatest at the perigee 
(minimum altitude). Since the velocity 


at this point, 
reduced 


reduction occurs mostly 
the satellite enters a 
energy orbit which has approximately 
the same perigee as the preceding orbit 
but a shorter apogee (maximum alti 


tude), and the orbit becomes circular 


new 


Loss of Altitude 

Once a circular path is reached and 
the velocity reduction due to drag is 
uniform around the orbit 
tists studying the problem assume that 


most scien 


the air density at any altitude varies 
from the Earth's gravitational field 
in the same manner that the altitude 
of the satellite fluctuates), loss of alti 
tude then becomes umform. As alti 
tude is lost, potential energy is trans 
formed into kinetic energy and the 
velocity of the satellite increases. This 
energy transfer is vital because the 
velocity needed to stay in orbit in 


creases as the altitude decreases 
binally, the rate of kinetic 
loss due to drag is greater than the r 
lease of potential energy, velocity drops 
below the value circular 
flight and the satellite begins its plunge. 
The major problem with the manned 


energy 


d for 


satellite is to change rapidly the initial 
elliptical orbit into a circular one 
Tracking of the Russian Sputnik has 
shown that this process if left to nature 
can take months. 

From the standpoint of guidance sim- 
plicity and propulsion cconomy the 
elliptical orbit can be made circular 
most easily by firing a retarding rocket 
at an angle tangent to the earth’s sur- 
time the manned satellite 


face 
passes through its perigee. Once the 
orbit becomes circular extreme care 


must be used in hastening the descent. 
If the velocity is reduced too much the 
satellite will begin to spiral toward the 
Earth and its final plunge will begin at 
a dangerously large angle 


Thin Outer Shell 
Krafft Ehricke has predicted in his 
treatment of spherical satellites that a 
manned vehicle will have a thin outer 
shell of an existing high heat resistant 
material such as a molybdenum alloy. 
\ laver of insulation about one inch 
thick would keep the skin from heating 
the supporting inner structure. The 
heat sink type of construction with its 
thick walls would be unsatisfactory, 
according to Ehricke, because the heat- 
ing times would be too low. It is calcu 
lated that temperatures about 1,000F 
would last between 4 to 12 min. The 
shortness of the heating time is prob- 
ably responsible more than any other 
factor for making the spherical manned 
satellite a relatively short time project. 
In contrast the hypersomiec re-entry 
glider, which can use its lift to control 
its flight path and avoid dangerously 
large decelerations in its circular return 
to the Earth will be subjected to severe 
acrodynamic heating for periods up to 
an hour. Even though much of the 
heat generated can be radiated back 
to the atmosphere the cooling and ma- 
terials problems plus stability and con 
trol and the lift and drag problems, etc., 
will require a considerable extension of 
today’s knowledge 
\ major impediment in the rapid 
extension of design data is adequate re- 
search facilities and aircraft for the 
study of bodies in very high speed flight 
in very sparse air. The North Ameri 
can X-15 is a major step forward im this 
respect 
There 
In 
glider will be 


scems to be considerable doubt 
that a 
within 10 
years The he Id by 
other industry engineers and many gov 
crnment research people who feel that 
any company that does not become ac- 
tive in the ficld now will be left behind. 

While the jump from Mach 2 or 3 to 
Mach 20 better is a tremendous 
step, many that the 
main barrier, heating, will be overcome 
in the near future 


industry quarters 


feasible 


Is 


contr 
opposite 


and 


experts indicate 
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General Electric Offers You 
40 Free Brochures To Help... 


SAVE TIME 

SELECTING 

AIRCRAFT 

EQUIPMENT 


Update your source file on advanced 
aircraft hydraulic, electric and ele 
tromic equipment by adding informa 
tion on General Electric products 
These free, descriptive brochures pro 
vide a ready source of data on size 
weights operating and performances 
characteristics. To receive this informa 


tion, check the product brochures of interest 
to you on the postage paid reply card 
below, tear out and mail 


GENERAL ELECTRIC 


TO HELP YOU SOLVE 
IMMEDIATE PROBLEMS... 


See reverse side of reply card for FREE brochures. 


FIRST CLASS 
PERMIT NO. 1 
SCHENECTADY, WN. Y. 


BUSINESS REPLY CARD 


No postage stamp necessary if mailed in the United States 


5 ¢ —POSTAGE WILL BE PAID BY— 


Advertising and Sales Promotion Department 
Section 210-110 

GENERAL ELECTRIC COMPANY 

Schenectady 5, N. Y. 
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SALES OFFICE LISTING: 


CALIFORNIA Los Angeles 


COLORADO Denver 


650 17th St. 


FLORIDA Micmi 


3325 Wilshire Bivd. 
DUnbirk 1-364) 


KEystone 4.7171 


275 2nd Ave. FRanklin 3-462) 


GEORGIA Atiente 


1860 Peachtree 


Rd, NW, 


ILLINOIS Chicago 


640 S. Canal 


KANSAS Wichite 


200 E. Ist St. 


MARYLAND Baltimore 


TRinity 6-2451 


St. WAbosh 2-5611 


AMherst 7-4263 


111) Park Ave. MUlberry 5-6500 


San Francisco 
235 Montgomery St 
DOugias 2-3740 


Sen Diego 
1240 7th Ave 
BEimont 3.6461 


NEW YORK Jomoica 


Federal Bidg 
International 
Airport OLympic 9-6390 
OHIO Dayton 
2600 Far Hills 
Ave WaAlnut 3171 


OKLAHOMA Tulse 


411 National 
Bonk of Tulsa 
Building LUther 5-8267 


Midwest City 
207 Post Office 
Bidg PErshing 2-4567 


PENNSYLVANIA Philadeiphia 


3 Penn Center 


Obtain detailed information on equip 
ment to meet your particular require 


MICHIGAN Detroit 
700 Antoinette 
St TRinity 2-2600 


Plaza 


TEXAS Dallas 


1801 N. Lamar 
St 


LOcust 86-1800 


Riverside 1-9121 


ments with a telephone call to your 
nearest General Electric Aviation and 
Dc fense Industries Sales Office. These 
immediate 


Offices can provide the 


assistance that often saves you time 


and money. Telephone numbers 


General Electric Aviation and Defense 
Industries Sales Offices are listed at 


right 


NEW 


MINNESOTA Minneapolis 


630 Plymouth Bidg 
12 S. 6th St FEderal 86-6771 


MISSOURI $1. Louis 


618 Olive St. GEneva 6-4343 


JERSEY Newark 


744 Broad St. MArket 3.4740 


VIRGINIA Norfolk 
229 W. Bute St. MAdison 2.2654 


WASHINGTON, D.C. 
777 St. 
EXecutive 3-3600 


WASHINGTON Seattle 


220 Dowson St. MOhawk 6800 


GENERAL ELECTRIC 


ACCESSOKY SYSTEMS 


Accessory Systems and Components-—-GEA-6217A 
Aircraft Generators, Statically Excited  GEA-6015 
Constant Speed Hydraulic Drives —GEA-6274 


Constant Speed Hydraulic Drive Theory of Oper- 
ation —GET-2480 


Constant Speed Hydraulic Drive (template)——20 
KVA —-GED.2583A 


Fuel Pumps Afterburner GEA-5871 

Power Supplies Custom-built d-c GEA-6690 
Turbopump Lightweight Hydraulic 
Turbostarter Solid Propellant -GEC-1409 
Turbostorter Fuel-air Combustion —GEA-6480 
Transformer-Rectifiers —-GEA-6443 


ACCESSORY COMPONENTS 
Alternator -400-cycle for Guided Missiles and 
Aircraft GEA-6269 
Motors Aircraft and Ordnance GEC-988 
Motor Miniature d-c Aircraft Servo —GEA-6314 


Motor -400-cycle Servo for Measurement and 
Control Systems —GEC.1359 
Specialty Heating Equipment GEA-6285 


NAME 


ELECTRONIC COMPONENTS 
Capacitors Fixed Paper-dielectric —GEC-810 
Capacitors High Temperature Tantalytic* —GEA- 
6258 
Capacitors Molded PVZ1 Tubular —GEA-1452 
Capacitors —Permafil -GEC-81) 
Capacitors —Tantalytic —GEC-808 
Networks Capacitor Pulse Forming GEA-4996 
Rectifiers —Vac-v-Sel* Component —GEA-6273 
Rectifiers —Vac-u-Sel Component (designing with) 

GEC-1330 


Relay —-Hermetically Sealed Miniature —GEA-6213 


Relay  2PDT Hermetically Sealed Sub-miniature — 


GEA-6412 


Relay —Micro-miniature — GEA-6346 


INSTRUMENTS 


Compass System Type MA-! 


GEC-1428 


Compass System Business Aircraft--GEA-6712 


Composs Transmitter——Type KJ-4—— GEC-1430 


COMPANY 


Engine Speed indication —GEC-803 


Gyroscope—-Pemote Directional Type KD-3— 


GEC-1429 

Flowmeter System—Mass Fuel —GEC-932 
Measuring Electrical Quantities —GEC-822 
Thermocouple Systems GEA-6073 


PROPULSION SYSTEMS 


T58 Turbosheft Engine-—For improved Helicopter 


Performance —GED-3098 


GROUND POWER EQUIPMENT 
Equipment —Ground Power —GED-2617 


AIRCRAFT SERVICE SHOPS 
Service Is Our Business -GED-3078 


GENERAL INFORMATION 


The Gyroscope—-A Proved instrument Takes On 


New Significance GER-1380 
Missile Facts -GED-3270 


*Reg. Trode-mark of the General Electric Co. 
tlrade-mark of the General Electric Co. 


ADDRESS 


ZONE NO 


STATE 
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American Rocket Society: 


Putting Free Radical Propulsion 
Into Rocket Offers Big Challenge 


New York—Free radical propulsion, 
which on paper offers specific impulse 
increases from current 300 sec. to 1,000 
sec., also offers formidable challenges, 
G. C. Szego and E.. A. Mickle of Gen 
cral Electric Co.’s rocket section, Cin- 
cinnati, Ohio, told the American 
Rocket Society here. 

These challenges of free radicals are 
met in attempting to reproduce a fleet 
ing laboratory phenomenon full scale 
in workable rocket engines 

l‘oremost among the techniques for 
solution, they list crvogenics—the use of 
very. low temperature environments 
to hold the metastable radicals in check 
until their energy was needed. 

Ihe authors said that a team from 
the National Bureau of Standards, uni 
versitics and industry are now at work 
on the problem at the Bureau. of 
Standards, Washington, D. (¢ 
the work is unclassified, scientific talent 
from abroad is being used. ‘The salanes 
of the visiting industrially-sponsored 
scientists are paid by their employers 
Ihe Bureau of Standards is providing 
cquipment and supplies. In this respect 

spokesman for the Bureau of Stand 
ards told Aviation Week he felt that 
funds allocated to free radical work 
should be concentrated on basic 
search rather than on “false starts” in 
trving to achieve end-product hardware 
before anvbody really knew much 
about the phenomena, Dr. Broida of 
the Bureau, pioneer in the field, has 
been known to express personal doubts 
as to whether free radicals will ever be 
used as rocket propulsion fuel 


Solid Fuel Ramijets 


Solid fuel ramjcts have been under 
development in this country by Experi- 
ment Inc., Continental Aviation & En 
gineering Corp. (AW Oct. 14, p. 123), 
Bureau of Mines and the National 
Advisory Committee for Aeronautics, 
according to Robe rt | W olf and James 
W. Mullen, Experiment Inc., Ruich- 
mond, Va 

irst supersonic flight of solid fuel 
ramjet vehicle was in January, 1952, 
when an Experiment Inc. test vehick 
approached 2,100 fps. (nearly Mach 2), 
for a 12 sec. burning time 

Future uses could include self-accel 
iltitude ram 


Because 


crated ramyjets, extreme 
jcts using magnesium fuel, gun-launched 
ramjets, anti-tank missiles and even for 
f airbreathing intercon 


some phase 
would 


tinental missiles These use 
take advantage of the special attributes 
of solid fucled ramjets, their greater 
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reliability and altitude capability over 
liquid fueled ramjets and their greater 
ranges, in flat trajectories, over rockets 

Calculations have shown that for 
short and intermediate ranges from 20 
200 mi., sufficient solid propellant fuel 
can be stored within the ramjet com 
bustion chamber. For longer ranges up 
to 1,000 mi., multiple or external solid 
tuel packages or high energy fuels with 
low burning rates will have to be devel 
oped 

Magnesium, aluminum, kerosene and 
a carbon fuel were compared, with the 
solid metallic fuels looking best from 
the air specific impulse standpoint and 
kerosene looking best from a fuel specifi 
impulse consideration. Solid fuels were 
shown to often require significantly less 


storage space 


Fuel Sloshing 


Cheoretical solution of fuel sloshing 
modes in the tanks of liquid fuel rocket 
engine systems was presented in a 
paper by H. R. Lawrence, C. J. Wang 
and R. B. Reddy of the Ramo-Wool 
dridge Corp 

Their method was to use 
equations oF variational methods to 


integral 


find the sloshing modes 

This contrasts with the class proce 
dure in use since the middle of the 
Kighteenth Century 
that the problem be stated in differen 
tial form the 
through the separation of variables 
techmique 

The method presented by the Ramo 
Wooldridge engineers is more adapted 
to the problem of tanks with finite 
dimensions and also handles tanks with 
baffle svstems installed 
verification of their results ha 
that their method is applicable to a 


which requires 


solution found 


Experimental 
shown 


wide range of problems 

Precise knowledge of the natural fre 
quencies of the 
liquids in a rocket’s propellant tanks 1 
needed for the design of two important 


of the sloshing modes 


systems in a missile 

© Autopilot in the missile guidance sy: 
tem must be able to control all motion 
which will be experienced during flight 
The missile motions that will be in 
duced by sloshing fuel must be pinned 
down completely to design the auto 
pilot 

¢ Propellant utilization systems must 
have a high accuracy to insure that all 
of the rocket fuel and oxidizer have been 
mixed im the proper proportions during 
powered flight and that no large weight 
of residual fuel exists after burnout. ‘To 


STRONGER, SAFER... 
GRIPS WITHOUT SPRINGS 


New 12-jaw fitting decreases stress con- 
centration, distributes load more evenly 
than former 2 and 4 jaw fittings. The slid 
ing lock ring is held in closed position by 
a shouldered detent and is not materially 
affected by shock loads or G forces. Fitting 
attaches instantly to all available studs, si- 
milar toAN 7516 floor studs 
quick attachment or removal of aircraft 
seats, tables, galleys, cargo tie-downs, 
radio and electronic equipment, lavatory 
fixtures 


Ideal for 


Another first in the field of cargo tie-down and 
load contro! equipment, developed by General 
Logistics, subsidiary of Aeroquip Corporation 
For prompt reply concerning the new 12-jaw 
fitting or rope and webbing Cargo nets, air 
craft track and track fittings; stud, stud 
attachment and pan fittings; and time saving 
Aeroquip WEBLOCK strap of ROPELOCK tie 
down assemblies, please phone of use coupon 
below 


WEBLOCK & ROPELOCK are Aeroquip trademarhs 


GENERAL LOGISTICS, a subsidiary of Aeroquip Corp 
990 South Fair Oaks Avenue, Pasadena, California 


Send complete information on 12-jaw fitting and/or 
a copy of your new complete catalog 


Name Tithe 
Company — 
City Zone State one 


1 
TTACH. FITTIN 
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94,000 ROUND TRIPS 
TO THE MOON! 


£5 billion miles! That’s the distance logged last 
year by passengers aboard airlines throughout 
the world. This figure represents a 16% in- 
crease over airline passenger mileage in 1955. 
And the record for 1957 is expected to be even 
more impressive. 

As the world’s air traffic grows, so does the 


demand for new and better planes and for 


new and better products to power and lubricate 
them! Esso Marketers continue to lead the way 
in providing the world’s thriving air travel 
industry with superior service — and with 
superior aviation petroleum products, backed 
by 50 years of Esso research. 


8 OUT OF 10 OF ALL INTERNATIONAL AIRLINES USE 


AVIATION PRODUCTS 
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accomplish this, the fuel systems cngi 
neer must allow for sloshing to keep 
the propellant mixture correct for great 
est accuracy. 


Ramjet Fuel System 


When highly reactive fuels are uti 
lized, attention must be paid to tend 
ency for combustion stratification if 
the promise of these fuels is to be rea- 
lized, according to Warren Koffer and 
Gilbert S. Bahn, Marquardt Aircraft 
Co., Van Nuys, Calif. 

Speaking primarily of ramjet byrn- 
ers, the authors said that stratified fuel 
distribution would impose major reduc- 
tions in combustion efficiency even 
where there were no such problems as 
flamcholding, flamespreading or reac 
tion rate. 

Assuming that they could use a 
fuc! so reactive as to eliminate the need 
for flameholders, the authors looked 
forward to a ramjet fuel system which 
would use hypergolic fuel which would 
ignite spontancously as it came out 
of downstream-directed orifices. ‘hey 
said that diminished combustion 
chamber pressures at high altitudes 
make the use of these more active 
fucls attractive, while the increased 
combustion inlet temperatures at Mach 
+ and above help by making ordinary 
fucls more reactive. 


Solid Propellant Pusher 


If solid propellants couid be used 
as substitutes for inert gas and turbo 
pumps, lighter, more reliable liquid 
rockets might result. Jerome Salzman 
of the Solid Propellant Division, Re 
action Motors Inc., proposed that solid 
propellants such as Imperial Chemical 
Industry Ltd.'s ammonium nitrate solid 
propellants, which use ammonium di 
chromate as a catalyst, be used to 
enter propellant tanks directly and push 
the propellant into the rocket thrust 
chamber. 

Unfortunately, though this — solid 
propellant does not form combustion 
able mixtures with many liquid propel 
lants, it produces 8% solid products 
which can act as ignition nuclei for 
detonation im main propellant tanks 
Also, like most solid systems, its burn 
ing rate vanes widely with tempera 
ture, producing uneven pressurization 
in operational use 


Required Properties 


Need is for low combustion te mpera 
ture olid pressurization — propellant 
whose combustion products contain no 
olid particles and do not react with 
main propellant 

In addition to his company, Reac 
tion Motors Inc., Salzman said that the 
U.S. Naval Ordnance Test Station and 
W Kellogg ¢ have been working 
to develop this concept of using solid 


fucls. 
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SEE and MEASURE 
pressure distribution 


with CENTURY 
Model 20 
VISUAL MONITOR 


Visual presentation of airfoil pressure distribution is achieved 
by a major airframe manufacturer by means of the Century 
Model 20 Dynamic Visual Monitor. 


By dynamic bargraph display, simultaneous observation of 24 pressure- 
transduced signals is permitted throughout an extended range of fre- 
quencies. Variations in pressure gradient, peak pressures, os well as 
oscillations associated with sonic flow phenomena are thus presented 
in continuous analog form. 


Information presented by the Monitor permits a high degree of 
selection of those data for permanent recording by conventional tape 
or recording oscillograph process. With such discretion available, the 
great savings in data reduction time becomes apparent 


The Monitor provides a display of the focused light beam from as 
many as 24 pencil-type galvanometers on a calibrated viewing screen, 
2.5” high x 4.0” wide. Galvanometers, flat in range of 0 to 42 cps 
with sufficient deflection sensitivity for direct coupling to most trans- 
ducers are available. Other galvanometers are available for use in 
the region of 0 to 240 cps. 


Monitoring of temperatures throughout a system or along a given 
piece of material, monitoring of vibration, flow, colorimetry and current 
are also vital applications of the Monitor, 
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STEPLESS 


HERMETICALLY SEALED, 


LIMIT SWITCH 


OF ROLLER ARM ACTUATOR 


Roller adjusts they Leck nut securely 
14° af infinite maintains desired 
settings setting 


Threaded trunmon 
moves roller te 
eccurete settings 


<< 


The scrssor-action 
af the cross slots 
pivot ecuastor te 
desiwed setting 
Alien wrench 
rotates edjusting 


screw to pivot 
roller erm 


FULL SHEAR PIN DESIGN ELIMINATES 
RELYING ON FRICTION TYPE LOCK 


CHARACTERISTICS 


4 circuit 
H1-43—OPOIT 


Pretravel 100 + .031 adj. fully closed 


Movement differential ,062 +-.025 adj. fully closed 
~-.000 


Contoct arrangements 


281 min. 
4 ibs. +2,-0 
11 tbs. 


Overtravel 
Operating force 
Overtrave! force 
Dielectric strength 1000 V. &.M.5. min. 
Ambient temperature range —100° te-+-250° F. 

Min. mechonical cycles 200,000 
Min. electrical cycles 200,000 
Electrical rating 10 amps @ 125/250 V a-« 28 V d-« ind. 
Difference of operating and reset point 


between each pole 010 max. 


hangeably where 

ctuat: dj 

quired, as follows: 

Model H1-58—DPDT, 4 CKT., 
interchangeable with 
MS25040-3 


Model 11-43—DPDT, 
interchangeable with 
MS25040-4 


NOW YOU CAN get stepless actuator-arm ad- 
justment in a light weight, hermetically-sealed 
switch for control of landing gear movement, 
bomb bay doors, turrets and other aircraft com- 
ponents where dependable, environment-free 
switching is essential. The Electro-Snap HI 
Series provides greater-application flexibility with 
infinite actuator adjustment through 14 degrees. 
Easy to install. 


Electrically and mechanically, the H1 Series has 
a minimum of 200,000 cycles. Electro-Snap 
construction permanently seals dry, inert gas 
inside the rugged case to assure positive per- 
formance with full electrical rating up to 100,000 
ft. altitude. Highly resistant to adverse cnviron- 
ment. 


For full specifications, WRITE FOR DATA 
SHEET HI-43 


ELECTRO-SNAP 
SWITCH & MFG. CO. 
4232 West Lake Street @ Chicago 24, Illinois 


MODERN DESIGN IN A COMPLETE LINE OF SWITCHES 


fl 
"We 
| 
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| 
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ry” 
Camera Receivers 
Check Rocket Engines 

Large closed circuit television system 
for guided missile testing has been in 
talled by Hallamore Electronics Co 
division of the Siegler Corp., at Aero 
ict-Gencral Corp rockct engine test 
facilitics in Sacramento, Calif 

Thirty-six complete camera-receiver 
chain COM pris Hallamore vstcm 
\croyct-Genceral ts using these chains in 
both it liquid propellant plant ind 
olid propellant plant 

Hallamore 1 urrently installing a 
imilar system of 24 closed circuit tel 
vision Chains for the Martin Co., prim 
contractor on Jitan  imtercontinental 
ballistic missile program at Martin's 
Denver plant 

\ 22-chain system was recently com 
pleted by Hallamore at Army Ballistic 
Missile Agency in Huntsville, Ala 


Lockheed Gets Order 
. 
For Polaris Facility 

Lockheed Missile Svstems Division 
has been awarded a $3 million contract 
for construction of development facility 
for Polaris ballistic missile, Navy's high 
est priority project 

New facility located at division's 
Sunnyvale, Calif., plant, will house test 
ing activities, cnginecring, planning, ad 
ministrative support and Navy adminis 
tration under a single roof. Building 
will contain approximately 153,000 sq 
ft. and wall have igh bay crane tower 
with overhead handling equipment re- 
quired in structural test areas 


Aerojet General Delivers 
Titan Production Engines 

Acrojct-Gencral Corp. recently de 
livered the first production-type liquid 
fuel rocket engine for the Air Force 
litan intercontinental ballistic mussil 
to the Martin Co's Denver Division 
The Martin Co. is prime contractor for 
the Titan 

Ihe engine was produced in Acrojet 
Gencral’s $14 million metal parts man 
ufacturing plant in Sacramento, Calif 


Dr. Barnes Will Head 
Space Research Company 
Systems Corp. of America has been 
formed to conduct research and de 
cl pment in pace technolog ind 
will he vill operat mi it 1007 Broxton 
Los Angel Calif. January 
s. Organization will be headed bi 
Dr. John L. Barn professor of cng 
necring at University of California at 
Lo Ange le vho il ha been iffil: 
ed with various aircraft and mussil 
ompanics in the Los Angeles area 
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DEPENDABLE 
CONTINENTAL POWER 


j 


y 


@ Behind the growing dependence on air- 
planes as adjuncts to business is the fact 
that for company after company they are 
more than paying their way. As pioneer 
and leader in utility aircraft power, Con- 
tinental Motors finds solid satisfaction in 
its role as engine source for the outstand- 
ing planes of this type. It has every reason 
to believe that the performance of these 
engines—their power, economy and de- 
pendability as proven in thousands of 
hours of flying—has been not only a 
major factor in the leadership of those 
aircraft, but one destined to assure their 


ever-wider use. 


O-470-K—6 
cy! 230 bp 
2600 
pm. 


CONTINENTAL'S FACTORY 
RE-MANUFACTURE PLAN 


« Successor to the periodic 
overhaul, backs you with the 
specialized skills of the men 
whe know your engine best. 
With your factory re-manufac- 
tured Continental, you get new 
engine warranty—new log 
book with zero hours—at a 
modest, pre-determined price. 
Most important of all, you're 
back in the air with an abso- 
lute minimum of down time. 


THE NEW AGE 
OF SPACE IS HERE 


in today’s Air Force, men 
with technical training ore 
finding Opportunity with a 
capital Security, od- 
vancement, reguler pay in- 
creases, and retirement offer 
strong inducements te the 
qvuolified enlistees, For the 
facts, eddress: Airman in- 
formation, U. $. Air Force, 
P.O. Box 7608, Washington 
4,0. 


AIRCRAFT ENGINE DIivVvisSton 
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Here's a trunnion-mounted, multi-speed unit used with a dyn 

mometer test facility for guided missile pumps. This unit has 
a top output speed of 60,000 RPM with a pitch line velocity 
in excess Of 30,000 FPM or more than 340 miles per hour 
Unit measures approximately 25 inches in length. 


Wesrern GEAR 


TEST STANDS and 
DRIVES...designed to 


or 


100,000 RPM 


This giant test stand facility was designed for use by a leading 
Lastern aircraft manufacturer. The 2 steam turbines deliver 
22,500 HP each, Top output speed is 9,000 RPM and the pitch 
line velocity is 30,000 F PM 


This test cell presented an “impossible” problem how to trans- 
mit 3,000 HP at 7,000 RPM through a right angle gear box? The 
wall-mounted gear boxes are provided with quick change gear 
sets which can be shifted from 7,000 to 11,000 and 17,000 RPM 
Inspection after unprecedented hours of service show the gearing 
to be in excellent condition 


Western Gear is designing and building drives 

and test stands for leading missile-components 
manufacturers and development laboratories 

ranging up to 50,000 H.P. or 100,000 RPM. 
Successful tests have carried designs to 200,000 RPM. 
Pictured on this page are three recent applications. 
Note the coupon below. 


The difference is reliability” « Since 1888 


ENGINEERS AND MANUFACTURERS 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO, (CALIF 
SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 


Use this coupon or call your Western Gear Man 
In all principal cities. 


5763 


Glenn Maime + WESTERN GEAR CORPORATION 
P.0. Box 182 + Lynwood, California 


Please send engineering data on your test stand and drives 
projects 
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Scientists Disagree on Man’s Space Role 


By George L. Christian 


Philadelphia—Disagreement between 
factor 


ide and systems « 


human specialists on the one 
on the other 
on the role of man in manned space 
flight arose here during one of the first 
full-dress discussions ever held on the 
ubject in the U.S. Specific topic of 
debate was: How to design a control 
tem for a manned space ship 
The human factors group 


psve hologist 


nade up 
of such professionals as 
physiologists, biophysicists and anthro 
pologists, want to keep man awake and 
ilert tnp to such 
destinations as the Moon or Mars 
jobs for 


during his round 


proposed a variety of 


man; among them: emergency duties, 


observation, reconnaissance, mainte 
nance and repair of malfunctions on the 


pace ship and landing and taking it off 


Travel Asleep 


Svstems 
to sleep during hi 
ind feed 
trip length requires it 


cenginecrs prefer to put man 
vovage through outer 
intravenously if 


pace him 


Launching, en route and landing 
control of the 
programmed and implemented through 
the use of iutomated 
ind could probably do the job 


pace ship better than 


pace ship would all be 
computer ind 
control: 
of controlling the 
man. Also, by 
ing the trip, 
cnergy to perform a job that no auto 
nearly so 


having him sleep dus 


could rCScry ¢ his 
mated machinery could do 
well; namely, explore his destination 
Conference Wa titled National 
Symposium on Human Factors in Sys 
engineering and was sponsored 
jointly by the Tluman Factors Society 
of America and the Institute of Radio 
Philadelphia Section) IRI 
lee 


Com 


tcms 


Professional Group on Militar 
tron hie Klectric 
host isted in manag 


General 
pany wa md a 
ment 

\ six-man panel, conducted as though 
it were a prcliminar design team con 
idering the problem ot developing a 
tem for 
vinposium 

Pancl chairman was Dr. John § 
Brady, Support Systems Dept., Guided 
Missile Research Di Ramo-W ool 
dridge Corp. Panel members were: Dr 
Radio ¢ orporation 
Mass., Dr. J. ¢ 


control i manned space hip 


led the 


1). ¢ 
of America, Waltham 
R. Licklider, Bolt, Beranck and New 
man, Inc., Cambridge, Ma Irwin ¢ 
Abrahams, General Electric Co., Syra 
cuse, N. Y.; Dr. A. Heatherington, Air 
Research and Development Command 
Baltimore, Md., and Dr. EF. I. Haw 
thorne, Electronics Dept., University 
of Pennsylvania 
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Mission of the Vinposium s veluck 
is to take off from a satellite orbiting 
around the Earth, fly to the Moon 
1 circumlunar orbit between 


from the Moon (to do this 


ship must convert a 5.000 


into 
50-100 mi 


Core 


the space 
mph. descent into a 700 mph hor 
zontal velocity at the 0-100 mi. alti 
tude, turn the 


braking and put it 


hip around for rocket 
through a pro 
grammed deceleration 

If descending from 100 mi. above the 
Moon, the pace ship would 
min, if it were to fall free and the 
velocity at impact would be 1,500 mph 
With a 1G deceleration, however, the 
fall could be checked in ipproximateh 
the last 14 min 


Moon Takeoff 


\fter exploration, — the 
take the ship off again. During In 
orbiting of the Moon for the 
journcy, he might lock some uppli 
cmpty fucl tanks, in the orbit 
then arc off towards the Earth and 
rendezvous with the 
orbiting around the Earth 


man would 
return 
such a 


pace platform 


Space Flight Problems 


Iwo major problem areas of human 
reliability of 


the propulsion system and heat and G 


space flight are complete 
forces created during re-entry, Brig. Gen 
Don Flickinger, Director of Human Fac 
tors, ARDC, told Aviation Week 
ciated with the latter problem is develop 


Asso 


ment of an escape means for the human 
being in case of equipment, struc tural o1 
other major failure during re-entry 

fact that 
he was talking about a man orbiting the 
earth for a relatively short time, “6 her. 


to 3-4 days,” he said. He was not dis 


Gen. Flickinger stressed the 


cussing shooting a man to the moon, 


This 


complex problems,” he 


involves still other even more 
said. 

The well-publicized questions — of 
weightlessness, effects of cosmic rays and 
meteor mmpact do not give as much con 
cern as the first two problems, according 
Reason is that ef 


fairly 


to Gen. Flickinger 
fects of 
well predicted. As he 


these conditions can be 
points out, the 
true problems of weightlessness, cosmi 
ray effects and meteor impact cannot be 
known until man orbits the earth. How 
ever, he feels that the difference between 
predicted conditions and actual condi 
tions as experienced by the first space 
man will not be unreasonably far apart 

Still other problems to be 
means of displaying unusual attitude of 


solved are 


man’s space ship and developing neces 


sarily unusual means of controlling it. 


The human fa 
took the attitud The c a 
man aboard 
use of hi 


climinat i 


oup gener ill 


hake 
capabilith nal ‘ rem te 
hanism, clee 
ind otherws is 


tron. ipabalitn 


will illow have paid i hi 
md means to a 


idvantage of 


in weight 
so take 


pric 
here 
sponsibility su 
Some thought hi 
fom clect 


ditterent back ot 
ted for 
hould act as a 


between 


wer 
price 
pia 


cxistin tua 
tion ind possibly turn back. af that 
the desirable thing to do 


ted that he ha 


ippear like 
Other ugy 
tem role 
procedure i \n 
other thought that man should be 
mtegrated mto control loop and 
treated as a 
tom 
from the automated 


ible 


COMP. nent of the control 
ld be to take 


ontrol 


function wou 


vhen ifttiition 
land home \ll 
that na 
tion well suited to 
uited to 
Lo the 
that we vill ad ou in 
hip befor 
will recover it 


Vehicle Control 
for 


the human m a 
vehicle will be oc 
basic manner the unmanned ship 

lined rebuttal tool thi pat 
lifference between 
the mussio moot the 


nginect 


unmanned 


pace manned 


control i probl for 


manned hip 


mitrollod on the in 


if le 


manned 
that its control be « 


lated to manned | hip | 


\trape 
1) to land and = take 
of the pre oft 


it is unlikely that 


hip vell hbevond 

ithian thre 

hip mad its co rol req 

he totall different between an 


uomanned and manned velich 
Sonn of the 
member of thre 


pre cd b panel mic 
thre michence of the 
cluded one that a 
mclude these four 


® Pathological system to 


it) 
pace ship shoul 
TLE tom 
control pr 


related to 


unization, heat, cold, oxygen 
factor 
thie re 


ind other 
longevit of 
© Navigational 


and guidance 
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Westinghouse 
proves performance 
of new J54 Turbojet 


The J54 ... designed by Westinghouse as an investment in the 
defense of America . . . has passed a major developmental milestone. 


Less than 30 months after design conception, the J54-WE-2 has: 

© performed successfully ...a 150-hour endurance test 

e performed successfully ... flight tests to altitudes limited only by 
the service ceiling of the test bed 

¢ performed successfully ...simulated flights, higher than any 
reached by operational turbojet aur- 
craft, in an altitude chamber at the 
U. S. Naval Air Turbine Test Center 


This medium thrust class, lightweight, single-spool turbojet has 
been designed for economical manufacture and operation, Continu 
ing studies of advanced J54 configurations give promise of further 
satisfactory performance in many applications 


Successful performance in this Westinghouse-financed J54 program 
typifies Aviation Gas Turbine Division capability. For J54 applica- 
tion data in convenient ‘TAPE form, or general information on 
Westinghouse capacity, call your Westinghouse Defense Products 
salesman or write: Westinghouse Electric Corporation, Aviation Gas 
Turbine Division, P.O. Box 288, Kansas City, Missouri. J 5404 


you CAN BE SURE...iF iTS 


Westinghouse 
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Have You a Difficult 


PLATING 
PROBLEM? 


Let our experience solve your plating problems. 


For twenty-eight years, we have specialized in 
the finest types of precision plating. 


Our technical knowledge, unexcelled plating 
facilities, and experience gained in working out 
customers’ problems combine to offer you the 
best plating you can buy. 


You'll be completely satisfied with Miccro Certi- 
fied Plating! 


/NATIONWIDE SERVICE 


Air shipments make us local platers in your 
community. 


Fill out coupon and mail today. 


CERTIFIED BY AIR FORCE, ARMY, NAVY, 
AND LEADING AIRCRAFT MANUFACTURERS 


MICHIGAN CHROME 


Dept. 1B, 8615 Grinnell Ave., Detroit 13, Mich. 


Please send complete information on Miccro Certified Plating finishes 
checked below 


y C] Silver Plating .0001—.100 Dichromate of Magnesium 
thickness (AMS.24/5) 

Established Nickel-Cadmium. Diffused C] Miccrolloy and Copper Plating 

1929 (AMS-2416) for Selective Heat Treating 


(AMS.2418) 
Lead Plating and Lead-Tin ny 
Plating (AMS-2414) Gold Plating 


Electroless Nickel C] Rhodium Plating 


All types of plating on Alumi 


C] Sulfamate Nickel num and Stainless Steel 

Hard Chrome Plating—flash 
Nickel Plating (AMS-2403) to 050 thickness 
COMPANY 


ADDRESS 
ZONE STATE 


NAME AND TITLE 


which would be completely automiati 
since the precise path the vehicle must 
follow is known and because such a 
system is amenable to automation 
Maintenance and repair facilitics to 
repair malfunctions in flight. 
Communications system with the 
carth. ‘This will be easv on a trip to 
the moon, very difficult on a trip to 
Mars, according to the scientists 
Some of the environmental variabl 
that are totally or almost totally outsid 
the experience of the man on earth 
were summarized this way 
@ Abnormal acceleration. Very high 
Gs on blast off and long periods of 
zero G during cruise Meeting wa 
warned not to expect a man to do 
much im the way of accomplishing 
tasks if he is subjected to much over 
2Gs during takeoff. At 4-5 Gs, he ji 
quite meapable of doing much work 
© Perception. Very strong light con 
trasts caused by the existence of un 
diluted sunlight and unscattered dark 
will impose problem 
© Total lack of yisual reference point 
of sizes with which man is familiar 
but seen at distances which he cannot 
interpret will disonent him 
@ Sheer peculiarity of his environment 
confinement, weightlessin realiza 
tion that he is further from home than 
he has ever been before and that he 
may never return, the climination of 


i diurnal pattern, all these clement 
may influence a man capability as a 
controller and have disturbing p vcho 
logical effects on him 

Weightlessness alone, for a period 


of week will be much worse than 
in equivalent period of completeh 
enforced — rest Resultant cnervation 
must be offset by old fashioned cali 
themics 


Other Suggestions 


Among other suggestions relative to 
manned space flight were 
@ Automate all predictable clement 
of flight and allow man to handle the 
unpredictable 
Conditions of —weightlessne ind 
high Gs at takeoff will no longer be 
1 problem for a flight to the moon or 
further because so much experienc 
will have been fathered prior to th 
flight while commuting to and = from 
the space platform and working around 
it during assembly of the pace hip 
e Windows would be inadequate for 
looking out of a space ship. Better 
olution is closed circuit, miniaturized 
tclevision 
@ Eskimos would be good pac travel 
lers since they are not accustomed to 
the diurnal cvcle. Suggestion was mad 
that: po sibly a p vchiatrist should ac- 
compan them to help them adjust to 
their new environment. (No comment 
was made on who would help the 


psvchiatrist 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 
hottest. That’s when aircraft oil must prove its dependability. An engine's 
performance is only as reliable as the oil that lubricates it. Today, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. ¥ i 
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Resistance Welding Jet Engine Parts 


Heintz Achieves Volume Production 
with New Sciaky Counter Control Welders 


In fabricating and job hops where 


a wide iiety of assemblies must be 


welded to rigid specifications every 


day. Seiaky resistance welding helps 
p produc tion schedules on dul 

hae Jet Engine Division of the 
Heintz Division, Kelsey Hayes Com 
Philack Iphia contract 


original ind 


puny large 
fabricator, manulacture 
replacement parts for the aircraft in- 


clustry This 


mist meet exacting jet specifi 


means thet production 


cutions 


New Sciaky Counter Control 


lo he Ip meet these requirements, 
wits Sciaks Patented 
Ihree-Phase Resistance Welders with 
the new 
Counter Control Thi tit pro 


Predetermined Electronic 
precise control of all) welder 
fumetions for absolute produc tion con 
All control ure real 


treme are 


sisteney 
ized with « 
readily re produced it any time to du 
plic ite previous production pti Lhe 
machine cannot deviate from its set 


ting. 


Fig. 1 Seam welding Nimonic to 
Nimonic on Pratt & Whitney Aircraft 


J-57 afterburner diffuser section. 
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HELPS PUT PROFIT 
INTO MANUFACTURING 


Fig.2 Seam welding stainless to stainless on Pratt & Whitney Aircraft J-57 jet 
engine transition duct assembly. Note simple fixture used, 


The Sciaky Predetermined Ele« 
Counter Weld Control is the 
only control of this ty pe that has been 
and the first unit of 
this kind has now been in use nearly 


proved service 


two years 


How It Works 


The Sciaky Predetermined Elec 
tronic Counter Control counts the cy 
cles of powel line fre quency which is 
governed by the U.S. Naval Observa 
tory. In predetermined absolute mum 
bn rs, ind impulse S are simply 
counted by a Dekatron tube to control 
the duration of the various welder 
functions The ibsolute consistency ol 
the control eliminates the need for 
time-consuming periodical check-out 
or calibration. Plug-in feature permits 
easy unit replacement, or addition of 
other control functions if required. 


Operations Performed 


Photos show typic ul Sciakyv resist 
ance welding applic ations on pet engine 
parts Alterburners, Screech Scree 
Engine Duct Assemblies, et Mate 
rials welded include Nickel Alloy 
Nimonie and Stainless Steel. 


Information Available 


Case histories outlining the succes 
ful use of Sciaky Resistance Welding 
Pechnique S on jet engine COMM poti¢ nts 
are available on reque st Specific ree 
ommendations wil) be furnished on 
receipt of an outline of your require 


ments, 


Write today, mentioning the infor- 
mation you would like to receive. 
There is no obligation. Sciaky Bros., 
Inc., 4935 W. 67th St., Chicago 38, IIL. 
POrtsmouth 7-5600. 62-€ 
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Soviets MiG-21 Faceplate Fighter in Mach 1.5 Class 


Soviet MiG-21 Faceplate fighter is a single- 
seat, 1,200 mph. turbojet. The high-per 


formance, high-altitude sweptwing aircraft 
is a development of the MiG-19 Farmer 
fighter. (Farmer has two turbojets, each 
rated at 10,000 Ib. thrust.) Faceplate’s hori- 
zontal stabilizer is swept to match the wing; 
it is faired forward on the fuselage. Note 
fairing that extends from cockpit to tuil, 
and the two fins which project from the 
fuselage beneath the tail. Overall span of 
the aircraft is 33 ft.; overall length is 50 ft. 
Faceplate was observed and photographed 
in Russia at Tushino in 1956; at that time 
it was designated Super Farmer by U.S. 
observers (AW July 16, 1956, p. 33). In 
Faceplate, the general layout of the MiG-19 


is retained but a new center section with 


u Straight trailing edge is used. Spike pro 
truding from engine inlet forms inlet shock 
Pilot visibility appears to be good, particu 


larly toward the rear 
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Streaking skyward or racing along “on the deck” . . . able to 
intercept or retaliate against an aggressor with powerful agility 
... the new Republic F- 105 Thunderchief fighter-bomber brings to 
the United States Air Force a devastating weapon for defense. 


& 


CARMINGOALE, LONG ISLAND. WN. 
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AERONAUTICAL ENGINEERING 


How 153, T58 Performed in Flight Tests 


By Erwin J. Bulban 


New York—lirst details of actual 
flight test expenence with helicoptes 
fitted with new General Electric ‘155 
nd Lycoming 153 turboshaft engines 


indicate that this new generation of 
lightweight gas turbines provides sig- 
nificant breakthroughs in performance, 
rchability satety 
characteristics 
New SU) hp to 

turboshaft cngines 
power upcoming gencration of helicop 


ter Diuscu 
current model rotary 


and = maintenance 
1,000-shp.-cla 
designed to 


installation in 
urcratt 
marily to’ gain flight experience 
presented to American Society for Ni 
annual 


ion of their 
wing pri 
Wil 
at recent 


mecting here 


General Electric T58 


birst group of 22 flight test General 
llectric 155 engines produced for heli 
copter development testing had an a 


hh al 


crige performance of 1,060 hp. and 
peciic fuel consumption of 0.65. at 
power, exceeding minimum 
guarantees, N. N. Davis, manager 


evaluation, “155 project, Small Aircraft 
Department, General Electric, 
Some of these power 
1,100 shp 


Average engine weight 


told 
plants delivered over 
showed 0.63 
324 Ib 


hree-turbine design encompasses 10 


and 


Vous 


Stages and two turbine 
ISS has accumulated 
of devclopment and opera 
Davis stated 


compre ssor 


6.000 


tages One 


tional testing experienc 


This includes 5,000 hr. of factory de 
clopment trials, 700 hr. of helicopter 
rotor operation and 300 lit. of other 
testing including antiicing, hot-cold 
ilternate fucls and production test 
win-engine installation ine cur 
rontly undergoing flight testing im a Si 
horsky HSS-1] and Vertol H-21D. En 
nes fitted were a conhguration that 
uccesstully passed 50-hr. tests in Au 
ust, 1956. Furst haprn nt of exper 
mental test engines was returned to 
General Klectne for overhaul after a 
iulating | hiv. of test, imdicatin 
that higher hfe was reached than had 
cn anticipated 
Data obtained from test stand opera 
using a Sikorsh S rotor fom 
mected to the paired 15s correlates 
ely with actual flight test data with 
{ iplete ly Da noted, Di 
mn i test fand operation he 4 
rtce that engine iutomaticall 
hanged powcr output rapidl nad pe 
t ly to maimtain a rotor condition 
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ANNULAR COMBUSTOR 

1O-STAGE AXIAL -FLOW 

ANTI~ICED 
INLET STRUTS 


WYDROMECHAMICAL CONTROL 


FIRST cutaway of General Electric T58 shows details of the 325 Ib., 59 in. long, 16 in 


diameter gas turbine. 
H-21D. Kaman HU2K-1 will have singk 
viously set by the pilot During ipphi 
cation of a twin-engine “‘load-burst” on 
the test tund 
collective pitch was mcreased 


rotor-equipped wher 
ima tenth 


of a second to simulate climb, both 


cngine gas gencrator were operating 
iutomatically at a new powe! level to 
correspond with the new higher rotor 
load in about three seconds. bree powe! 
turbine speed dropped slightly duc to a 
peed droop” in the engine fuel con 
trol that is designed to prevent erraty 
cngine surging when the pilot vari 
rotor pitch 
Engine ‘Failure’ 

During the flight test program, cn 
gine failure was simulated by chopping 
the No engine power c ntrol level to 
the “idl position im a half-second. kin 
cri torque on thi | dropped fron 


670 ft-lb. to zero in ipproximately 1] 


cc., Da noted 
\pproximateh O.1 see ifte th p 
lot initiated the engine fail both 
fucl low and torque started i 
thi re lution fo om 
ly diy th tot t 
| ) tin j 
' 
fail 
Gen blectric | test | 
altit 


Twin installation is being flight tested in Sikorsky HISS.1 and Vertol 
15s 


Engine produces about 1,060 hp 
ulated height exceeding ft 
tests lave overed operation if 

OOO ft. at au pee | exceeding 160 mp 
mph with the testsbed dome chan 
delles, autorotation mgle and twin 
cngine landings and rates of clhinb of 
2 000 fpm 

Some carl problems im testing i 
cluded fatigue failu im some of th 
rear Compressor stage following 

ttained over 4 operating tin 
he uch ti iti ck 
cloped i fatigu ndition in the bead 
dovetail, Davi ported In three 
cu of blad il 
th esullt npl t paration 
| iin t ta in 

wing | dann the adjacent 
tutor 

Data t th | 

! hit hi ta 
ul iff thy th, 
i t i han | 
picl 
Test 
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special report to: 


STATES ATR FORCE 


Ballistic Missile Division 


Air Research and Development Command 


ENGINEERS: For exciting career in a company that is young, strong and grow- 
ing, send your résumé today to Robert Hansen, Manager of Employment. 
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SUBIECI PACIFIC AUTOMATION PRODUCTS, INC. Systems Cabling Program 


REFERENCE Fall 1955 forecasts by PAPI of benefits to be derived 
from establishment of sole responsibility for missile 
site cabling and activation. 


ACTION: | The validity of our subject forecasts has been 
thoroughly tested by our service to USAF and Convair 
(Astronautics) a Division of General Dynamics Corporation. 
We have provided the services described below for test 
and launching sites of the ATLAS intercontinental 
ballistic missile, with the following results: 


1.All sites are being completed on or ahead of schedule. 

2.14,000 cables are now in service, with no malfunc- 
tions due to cabling. 

3.Substantial savings are indicated by comparison of 
actual costs with predictions based upon former 
techniques and methods. 

4.Superior design and simplified operational character- 
istics of completed sites are due to our integrated 
approach to cabling and activation. 


Original estimates of the benefits to be derived 
from PAPI services have proven to be conservative-- 
actual performance warrants extension of PAPI 
services to other missile projects of USAF. 


HERE IS THE COMPLETE SYSTEMS SERVICE OF PAPI THE SERVICER WHICH WE AKE NOW 
FULLY PREPARED TO OFFER TO ALL MISSILE AND MISSILE SYSTEMS CONTRACTORS 


SYSTEMS DESIGN: Test Instrumentation, Launch Control SYSTEMS FABRICATION: Catt 
Special Hardware and Checkout equipment SYSTEMS ENSTALLATION: Instrumentation ‘ 
Transducers Controls. Consoles, Accessories, Inter-Unu Cabling SYSTEMS CHECKOUT: Confer 
Circuit Specifications, Instrumentation operation (by systems), Fire and Launch Control Validation 
SYSTEMS DOCT MENTATION: ¢ omplete Operational Information in {pp oved Form 


| Address Inquiries to Arthur P Jacob, Executive Vice-president 


| AUTOMATION PRODUCTS, INC. 


1000 AIRWAY, GLENDALE 1, CALIFORNIA Phone: CHapman 53-6871 of Cltirus 4.867; 
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thanks to 
automatic 
xerography 


push the button 
and copies flow/ 


The dry, xerographic method of instant 
copying truly filly the bill in handling the 
tremendous output of the Stromberg of hundreds—or 
Carlson Charactron™ readout tube which items 

can pour out 10,000 characters a second 
400 printed pages an hour See Strom 


berg-Carlson advertisement this issue 


Commercial models of the Copytlo con like the original—on plain, unsensitized 


© Insurance Companies: policy applications, medical forms, history record cards 

© industrial Companies: engineering drawings, letters, parts and inventory lists, 

. security records, contracts, specifications. @ Title Companies: tities, abstracts, etc 

/dea/ for. © Tranportation Companies: waybills, correction statements, statements of differ- 
ence, tracers, claims, ICC copies, government regulations. @ Banks: checks, state- 

ments, facsimile signatures, reports. © Commercial Reproduction: a new, low-cost 


reproduction service of many applications 


Copy 1200 different documents per 
hour—a print in about 2 seconds 


Each copy precisely like the original, 
reduced, enlarged or same size 


XeroX* Copyflo” Continuous Printer... 
copies from microfilm or original documents at 1200 feet an hour 


tinuous printer are providing an invaluable 
boon to compames requiring the copying 
thousands of different 


[he Copyflo continuous printer turns 
out beautifully clear, right-reading prints 


} to Il inches wide and each precisely 


Stromberg-Carison’s Model 
5000 electronic printer, in- 
corporating the Charactron® 
readout tube (below) and 
the XeroX Copyfio continu- 
ous printer, was shown for 
the first time at the recent 
Eastern Joint Com 
puter Conference, 

Washington, 0.C 


paper, transparent vellum or offset paper 
masters, at the rate of 20 feet a minute. 
This is the equivalent of a full 82" x 11” 
copy every two seconds. For details, write 
Department SC-11, The Haloid Company, 
Rochester 3, N. Y. Branch offices in prin- 
cipal U. S. and Canadian cities. 


HALOID 
XEROX 


Made on ordinary unsensitized paper, Low cost—proven savings to 70% 
vellum or offset paper masters as much as $100,000 a year. 
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mal rated power condition. Pro lem 
vas traced to manufacturing conditions 
vhere the shop inadvertently changed 
the ma ind vibration characteristics 


#f late blades in the course of obtaming 
design limits for thickne ind contour 
Rotor dovetails were strengthened and 
ibration characteristics altered to clim 
inate the problem, Davis stated 

During field operation, an important 
maintenance consideration has been no 
ticed, according to Davis: ¢ Oompa has 
found that up to three complete com 
pressor blade tage can be replaced 
vith no detrimental effect on perform 
ince or vibration. Also, first stage blades 
ind those in the rear section have been 
re placed without taking the engine from 
its mount. Such ability that 
field maintenance operation will be 
implified due to it being unnecessary to 
pull engines for this reason and subject 
rotors to time-consuming rebalancing 
ind highspeed testing after blade 
placement 


Lycoming T53 

hight test program of the Lycoming 
YTS53-L-]1 turboshaft engine in modi 
fied Kaman HOK-1] and Bell 
hie licopters ha pro ided following pr 
liminary data. given bv I | Mid 
daugh, chief test pilot, Aveo Manufac 
turing Corp., Lycoming Division 
e Flights to 15,000 ft. have disclosed 
no engine problems, and an excess of 
power capacity was found availabl 
even though the helicopter was at 
overload gro veight on takcoff—most 
HOK-1 testbed flving has been with 
crew of three, plus 750 Tb. of instru 
mentation 
e153 has been successfully tested in 
ititude chamber at Wright Air Devel 
opment Center up to 35,000 ft. simu 
lated altituck with starts demon 
trated down to 651 According to 
WADC personnel, it was not possible 
to “flamcout the engine at anv altitude 
below 35,000 ft.” Middaugh told the 
American Society of Mechanical 
Noise levels of the ‘153-powered 
HOK-1] were found to be lower than 
its standard piston-cngine counterpart, 
he noted. Iixternal nowe was found to 
be about 10 db. less at 200 ft. distance 
in the former than the piston-powered 
version, with frequency being about 95 
db. at the pilot's car, about 20 lower 
than in the piston-engine HOK 

Ability of the turbine engine to give 
helicopters considerable al 
titude performance presents a challeng« 
to instrumentation designers to pro 
vide future helicopter operators with 
proper flight attitude references when 
fiving bevond good visual ground refer 
ence. For one thing, pilot is seated so 
far forward that there is little structure 
thead of him to indicate flight attitude 


ind, also, the helicopter is capable of 
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How practical Cherry Research 


gives you better Blind Rivets 


and Lockbolts 


Cherry Research is no ivory tower 

| operation. Instead it is conducted 

by practical men who are familiar 

with aircraft production line prob- 

lems and know how to solve them 

Experience, together with an 

understanding of the stresses in- 

volved in the operation of modern 

aircraft, missiles and rockets, is 
their basic research tool. 

A determination to serve the 
aircraft industry to the best of 
their ability is the force which 
moves these specialists to develop 
better blind rivets and lockbolts*. 

Equipment for determining the 
behavior of fasteners under heavy 
loads at elevated temperatures— 
for comparing dimensional accu- 
racy—for checking fatigue and 


Shear strength— for examining the 
grain structure of the metals—is 
at their command 

These factors and a lively im- 
agination combine in the Cherry 
Research and LD velopment 1 
partment to give you the fasteners 
needed now and tomorrow tor 
efficient aircraft production 

These ure reasons why the air- 
craft industry depends upon the 
Cherry Division to supply fasten- 
ers which make possible better 
design, speed production, and re- 
duce unit costs 

For information on Cherry fas- 
teners and the tools for installing 
them, write Townsend Company, 
Cherry Rivet Division, P. O. Box 
2157-N, Santa Ana, California 


*ticensed under Huck potents RE 22,792, 2,114,493, 2,527,307, 2,531,048, 2,531,049 and 2,754,703 


SANTA ANA, CALIFORNIA 


CHERRY RIVET DIVISION 


‘Townsend Company 


ESTABLISHED 1816 ©® NEW BRIGHTON, PA. 


| - 
a / 
| | 
| 
73 
— 


ie for Kaiser Alumi- 
ders for pre-forming stock. It can also be 
used on split die work for forgings requiring 
undercuts. Press design provides for eccen- 
tric or off center loading to compensate for 
‘asymmetric forgings. This press has a wide — 
equipped with stripper ejector mecha- 
to the profusion of draftless 


9,000 TON PRESS 


. Operates automatically, like the other two 
presses, through a rapid advance into a con- 
trolled pressing speed and after a controlled 
stroke automatically returns. Thus, while the press 
operates at high speed, it has the high degree 
of control and accuracy necessary for precision 
work, Bolster size —84" x 60”, Stroke—60”. 
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NOW! INCREASED 
VERSATILITY 
KAISER 
ERIE PLANT MEET 
YOUR FORGING 
REQUIREMENTS! 


r 

These three new hydraulic forging 
presses form the nucleus of Kaiser Alu 
minum’s new expanded plant facilities 
at Erie, Pennsylvania 


Scheduled for operation by April, 
they will be capable of producing over 
half a million pounds of high quality 
aluminum forgings every month! 

They are designed to complement 
the new 750 and 1500 ton hydraulic 
presses now operating, plus a wide range 
of mechanical presses and drop ham 
mers. ‘These modern hydraulic presses 
will provide larger, more complex forg 
ings to meet your military or commer 
cial requirements 


Take advantage of our new versatility 
and increased capacity. For immediate 
service and complete information con 
tact the Kaiser Aluminum sales office 
listed in your telephone directory. Kai 
ser Aluminum & Chemical Sales, Inc., 
General Sales Office, Palmolive Bldg., 
Chicago 11, Illinois 


KAISER == 
ALUMINUM 


THE BRIGHT STAR OF METALS 


| 
| 4 | } 
| 
) — ; 
smallest of the three, this press | 
sure an additional source of large 4 if 
_ sium die forgings, and larger aluminum and | 


step into TOMORROW 


... the fabulous world which electronic computers are helping shape today ! 


ELP YOURSELF to a dream of 
H material wealth that staggers 
ATOMIC power for 
transportation interplanetary 
space travel muracles 
to take the drudgery from daily liv 
ing a world of super abundance 

Actually it’s all possible. Plan 
ning, development, experimentation 


the imagination 


clectroni 


speeded up through use of elec 
tron are already mak 
ing our dreams of tomorrow a reality 
Toward this end, the U. S. Gov- 


“brains” 


At Philco, career opportunities are unlimited in computer research, engineering and applications. Look ahead . . 


PHILCO. 


ernment, Armed Services, Industry 
and Science are joining forces for 
research and development. Only 
through the use of modern, large- 
scale data processing systems can 
the complex calculations involved 
in nuclear development, space ex- 
sloration, research, and electronics 
ve solved with speed and accuracy. 

Fulfilling the need for faster, more 
reliable and compact large-scale data 
processing systems, Philco is proud 


to present TRANSAC S-2000. 


GOVERNMENT AND 


PHILADELPHIA 44, 


PHILCO Transac* Computer 


The world’s first all-transistor, large-scale 
data processing system. 


TRANSAC” — Trademark of Phileo C 
Transistor Avtomet« Computer 


an il choose Philo 


INDUSTRIAL DIVISION 


PENNSYLVANIA 
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operating beyond the limit of present 
flight attitude instrumentation, accord 
ing to Middaugh, particularly at speeds 


below 50 kt 
Lycoming has provided a makeshift 


reference in the HOK-1 by 
vaw boom in front of the cockpit with 
i weathervane at the front of the 
to give quick indication of 
flight motion 


placing a 


boom 


relative 


Engine Control 


engine control in the ‘153 essentiall 


onsists of two speed ZOVCTHOT One 
ontrols ga producer speed, the other 
the power turbine or helicopter rotor 
Both resettable 
in flight so 


rotor 


peed POVCTHOTS 
that the 


revolutions 


pilot can select 
and the 


highest powe! at which he wants to op 


governing 


crate 

control 
time, this being provided by giving con 
trol to the governor which requires the 


Only one of these governors has 


over the engine at anv given 


least amount of fuel 

lests with the HOK-1 testbed 
that the [53 installation 
powe! 


h i\¢ 
hown 


ponds rapidly to demands by 


the pilot Acceleration — time from 
flight idle to full power have been 
with approximately 13,500 
rpm. on the flight idle gas producer 
revolutions setting. Another helicopter, 


Middaugh noted, is operating with gas 
producer flight idle setting of 


| around 
17,000 rpm. so that acceleration takes 


ipproximately 2.5 to 3 sec.—indicating 
that it 1s characteristi 


ilone which determines response tine 


not an cngin 


but rather one of engine-rotor com 
bination 

‘The dual ‘1 installation in the 
Vertol 105 (11-21) ha hown that 
oneern about power matching a free 
turbine multi-engine helicopter pach 
ie has been unjustified; a 1O0-hr. tu 
lown test on the If was completed 
vith | than 12 hr, operating time 
ind first flight was made ahead of 
hedule, Middaugh poimted out 
Following the first flight, approxi 
nately 15 flights were made in the first 
even days after this event, and no 
matching problems have been 
ncountered to date, he added. 


Navy Outlines Needs 
In Helicopter Designs 

Navy studies of future helicopter mi 
ions imdicate that a 
f from 40 shp. through 3,500 shp. will 
be required, Lt. Cmdr. Robert Tho 
Power Plant Division, BuAecr, told the 


American Society of Mechanical Engi 
Aviation 


power trum 


neers at a joint session of the 


ind Gas Turbine Power Division 

Lt. Cmdr. ‘Thoe reviewed helicopter 
requirements in relation to engine 
needs ad follow: 


@QOne-man rotorcycle-platform requir 
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NEW" INo-MAG” 


NON-MAGNETIC AIRCRAFT CABLES 


GOOD THERMAL CHARACTERISTICS 
CORROSION RESISTANT 

HIGH FATIGUE RESISTANCE 

HIGH ABRASION RESISTANCE 


at PREFORMED CONSTRUCTION 


~ 


TRU-LOC 
SWAGED FITTINGS 


Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent anrgouncement of our 
new non-magnetic aircraft cable, If 
you did not see it, “"NO-MAG” has 
these characteristics 


NON-MAGNETIC PROPERTIES... 
“NO-MAG"’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 

in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations 

This non-magnetic property of 
“NO-MAG" cable eliminates instru- 
ment interference from cable mag- 
netism 


CORROSION RESISTANCE... 

New ‘‘NO-MAG” cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘‘NO-MAG"' cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera 
ture 


HIGH FATIGUE RESISTANCE 
Preformed construction and careful 
ing new 
cable high fatigue resistance 


HIGH ABRASION RESISTANCE. 
New “NO-MAG"' cable shows greater 
abrasion than standard 
stainless steel aircraft cables 


TENSILE STRENGTH, while lower than 
that of sand carbon steel, 
is sufficient to enable replacing 
these, with ““NO-MAG 

on many applications where the 
are 


process 


resistance 


stainle 
size for size 


characteristics of 
required 


USE WITH SWAGED TERMINALS 
Swaged terminals can be applied to 
standard aN dimensions 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


AMERICAN CHAI 


ACCcCO 


N & CABLE 


601 Stephenson Bidg 


2216 South Garfield Ave, Los Ar geles z 


Detroit 2 


J 
mane 


2 + Bridgeport 2, Conn 
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Medium Trainer Is Japan’s First Domestically Built Jet 


First photo shows the first of three TIF2s ordered by the Japan Defense Agency for Air Self-Defense Force being 


Utsunomiya plant of Fuji Heavy Industries Co. Medium jet trainer is 40 ft. long, 12.5 ft. high, has 34.4 ft. wingspan. ‘I'wo-seater 


built at the 


is designed to attain altitude of 40,000 ft., cruise for about 2 hr. at 20,000 ft. Top speed will be about Mach 0.85. All parts will 


be Japanese except Bristol engine. 


ng lightweight moderate fucl consump 

tion engines in 50 class 

Trainer helicopter using 

Chass engine 

e Utility and observation type requir 

ing 1,000 shp. powerplant 

Antisubmarine 

will 
having ability” to 

large amount of time at high percent 


100-shp 


f helicopt 

2,000-shp 3,000-shp 
opt rate a 


which need 


wes of normal rated powel 

Minesweeping helicopter using 2,500 

turbine, capable of operating 
such as tilt or list 


complicating lubrication 


lip.-class 
unusual attitude 
to one sick 
proble hs 

© Assault transport needing about 2,500 
sip. engine or multiple installation 

lying crane having great lifting ca 
paucity at Experise of fuel con tinption 
rotortip drive for this 
to be efhoient 
turbine 


md range, a 


Cindi 


requirement com 
than a geared gas 
noted 

Current helicopter turboshaft cngine 
falling in this spectrum: 
the 55shp. Solar T62 and T66, 400 
hp. Boemg T60, S00-shp. Lycoming 
153. L000 hip klectne ‘TSS 
1600-shp. Lycoming T55 and 00 
shp General Electric T64. These en 
ines, im single or multiple installation 


project 


General 


ippear to provic 
ot Navy on it 
indicated 

Current) Nav 


| robl 


power requirements 


future projects, Cindi 
hehcopter operation 


requiring solution 


of protecting turbine 
vist 


mad and other object 


I 
titi of dust 
inhaled 


from 
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while operating from unprepared air 
ficlds; protective coating for magnesium 
engine parts exposed to salt air and 
spray (present coatings are 
and as a result Navy requirements call 
for climination of magnesium parts in 
thes« in its engines); ability of 
fuel control components to meet new 
500-hr. test 


with new 


incttective 


areas 


military specification — of 
using fuel 
mixture Comprising iron-oxide particles, 
sult water, dust and cellulose 


contaminated 


fibers 


Rolls-Royce Turbojet 
Completes Type Test 


London—Rolls- Royce ports that its 


Conway R, Co, bypass jet 
has completed its official type test with 
dry rating of 17,250 Ib. thrust 

The test was run to combined U.S 
and kK 


Ihe SAl\ 


engin 


specications 
part of the 
test actually was run at a substantially 
higher thrust. Specific fuel 
tion is beheved to have 
than that of any 
cngine in the world 

Civil rating of the 
lb The first 
delivered to Boeing and 
In addition to 


large 


lower 
type-tested military jet 


been 


Conway 1s 16,500 
Conway are to be 
Dougla 


powcring the 


cwil 
next 
American jet 
fied for the 


order for 


Conwa ilso are pec 

Vickers VC-10s on 

British Oversea \irwavs 
( orp 


Ihe Mh Handley 


bomber is to be 


Page Victor 
| with the 
( 


equippec 


nulitary version of the 


Meanwhile, the Ministry of Suppl 
officially the existence of 
10 version of the de Havil 
No further detail 


announced 
the DG] 
land Gyron Junior. 
were given 


Cast Aluminum Alloy 


Cuts Costs, Weight 


A new aluminum alloy, designated 
Fens-50, developed by North American 
Aviation’s Los Angeles 
being cast in quantity by Rayson Cast 
ing and Mfg. Co., Gardena, Calif 

Parts cast in new alloy are 25 to 50° 


Division, is now 


stronger and lighter than those made 


from conventional materials cost 
less, North American says. On 


which cost $350 to produce by machin 


part 


D-RING above, behind pilot’s head is cast 
from Tens-50 to cut weight, add strength 
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ng of bar st s about S15 cast 
in Tens-50, 1s cqual in strength and 
lighter in weight 

Ravson is now casting the new 
is a pylon used to suspend fuel tanks 
ind bombs from the | 100 Super Sabri 
It has had a lower rejection rate through 
\-rav examination of castings than wa 
found when the pylons were cast in con 


ntional maternal 


Curtiss-Wright Cuts 
Turbomotors Staff 


urbomotors Division Curti 
Wrght Corp., has been partialls di 
banded in a retrenchment move, ‘The 
division, which was scheduled to move 
mito its newly constructed quarters im 
Trenton, N. J., has been integrated with 
the Worght-Acronautical Division of 
the parent company, Curtiss-Wright 

Hlowever, it is likely that for the 
present Turbomotors will continue to 
remain a division on the Curtiss 
Wrght organizational chart under gen 

cral manager k.. W. Conlon, a Curtis: 
Wright spokesman told Aviation 
WEEK. 

Ihe small (less than 100 men «ac 
ording to a Curtiss-Wright source) di 
ision was composed of turbojet design 

cngincers, some formerly with Fairchild 
engine Division, Fairchild Engine and 
\irplane Co., Deer Park, N. Y., who 
were making mainly paper studies under 
USAF contract on small, lightweight gas 
turbine engines (AW May 20, p. 57). 

Purbomotors’ new quarters will now 
be occupied by Curtiss-Wright Indus 
trial and Scientific Products Division, 
vhich makes ultrasonic testing and 
cleaning equipment 

Reason given by one former ‘Turbo 
motor engineer for downgrading of 
the division was failure of paper engine 

studies to materialize into engine de 
vclopment and production programs 
profitable to cost-conscious Curtiss 
Wright 


Australia Plans Chain 

Of Strategic Airfields 

Melbourne—New construction pro 
cram to cost approximately $7 million 
vill mark the latest stage im the devel 
opment of a chain of strategic airfields 
in Australia 

The $7 million will be spent on re 
construction or resurfacing of six air 
ficlds for RAAF’s jet aircraft. ‘The air 
ficlds at Alice Springs and at Learmonth 
vill be reconstructed and those at Wil 
lamstown, N.S.W.; East Sale, Victoria 
Pearce, Western Australia and Amber 
lev, Queensland, would be overlaid 
vith two inches of bitumimous con 
rt 

The Williamstown and Alice Springs 
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project vill al 
shich the 

Con wtion 3 procecaing on 
the | trip Darwin and at 
Lownsvill extensive work has been 


mpleted it Islan 


German Engineers 
Designing India’s Jet 


Bonn—\ team of German aircraft en 
ginecrs headed by Dr. Kurt Tank 1 
ports good on the supersonm 

re developing for the 


It mea 
hiehtes inn 
1) | itth 
fter Work 

After 


ith tn 


MULTI-TUBE silencers have been flight tested on cross country flights by Boeing on the 
prototype 707 jetliner. Company said noise was comparable to that of a present-day airliner 


Boeing Flight Tests 707 Silencers 


A completely new tailpipe design 
which includes a 21-tube sound sup 
pressor compatible with a thrust r 
verser has made several cross country 
flights on Bocing’s prototype 707 jet 
liner 

hlights, which were made in late 
September, were round trips from Seat 
tle to Los Angeles and Seattle to 
Wichita, Kan 

Suppressors are also installed on num 
her one production 707 scheduled to fly 
later this month 

Bocing would not disclose — the 
wnount of the thrust and weight penalty 
imposed by the device 

| lights of the 707 prototy pe with the 
new suppressor followed intensive tests 
of nine different full-scale silencers in 
stalled on the plane at various times 
for a period of more than one year 
Configurations of the nine full-scak 
suppressors were chosen on the basis of 


laboratory tests of more than 500 seal 
model silencer 

wath the l-tube suppressors 
show that the device not only muffled 
jet exhaust noise but changed the char 
acter of the sound so that it 1 no 
more noticeable to persons in the viem 
ity of airport than the sound produced 
by present-day airliners,” say 

In service, the sound uppressor will 
be combined with thrust reversers and 
fitted as a unit to cach cngin 

Bocing’s sound suppressor develop 
ment began with the ploncennyg work 
of British scientists, notably Prof. M. J 
Lighthill of the University of Man 
chester, Fk. B. Greaterex of Rolls - Rove 
and Prof. J. Richards of the 
University of Southampton 

Cost of developing the combination 
ound suppressor/thrust reverser ha 
been several million dollars, including 


research, according to Bocing 


| 
| tun itt Lt 
| im Bangal th (AW DD 
lhe next step vill bee the 
construction perimental 
test fHown will the final m 1 | 
he th i th 
put into operation 
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Wa Il te \Nigentin 
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Design 


North American F-107A fighter-bomber 
performing loop (top), has all-movable verti- 
cal and horizontal stabilizers, an outgrowth 
of the all-emovable horizontal stabilizers that 
were incorporated in North American's 
F-86 and F-100. Spoiler system for lateral 
control consists of hinged doors on upper 
and lower wing skins that control passage of 
air over and under wings during high-speed 
maneuvers. Maximum air speed is more than 
1,300 mph.; the F-107A flies at about Mach 
2 in level and climbing flight; exceeds Mach 
1 in a vertical climb. Overhead duct was 
designed to provide maximum efficiency for 
the Pratt & Whitney J75 turbine engine, 
which is in the 20,000 Tb. thrust class. The 
F-107A has been delivered to the high-speed 
flight station of the National Advisory Com- 
mittee for Aeronautics at Edwards AFB, 
Calif., for evaluation (AW Noy. 25, p. 27). 
Approximate dimensions are length, 62 ft., 
height, 19 ft., wingspan, 37 ft. 
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HERE'S WHAT YOU'VE WAITED FOR=—THE NEW 
CEC RAPID-ACCESS DATARITE MAGAZINE 


WE Rapid access means a developed, dry oscillogram in less than one second 
at rates up to 25 inches per second. 

”* Direct attachment to any 5-119 Recording Oscillograph provides up to 50 
standard galvanometer recording channels on the record. 

od Standard silver-halide paper yields optimum contrast and resolution, rec- 
ords that may be duplicated by any conventional process. 

we The DATARITE—5-119 combination is the only rapid-access data recorder 
that works equally well with either conventional or flash timing. 
Attractively priced, the DATARITE Magazine converts your 5-119 Record- 
ing Oscillograph to a 50-channel direct writer! No modification of the oscillo- 
graph is necessary. Record capacity is 400 feet of 12-inch thin-base paper. 
Writing speeds of over 30,000 inches per second are standard with conven- 
tional silver-halide papers. 
For the complete story of the revolutionary 5-036 DATARITE Magazine, 
inquire at your nearby CEC field office, or write for Bulletin CEC 1598-X7. 
CEC’s 5-119 RECORDING OSCILLOGRAPH-—preferred throughout the 
world for dynamic-testing reliability—is available in both 36 and 50-trace a-c 
and d-c models. Write for Bulletin CEC 1536-X19. 


300 North Sierra Madre Villa, Pasadena, California 
OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Consolidated Electrodynamics 


EQUIPMENT 


Manipulators Serve Nuclear Aircraft Units 


Manipulators—agile, clectrically-con 
trolled mechanical hands which 
perform jobs with almost the dexterity 
of human hands to 
maintain radioactive components of nu 
clear aircraft propulsion equipment at 
a large “hot” shop used by General 
Flectric Co. at Idaho Falls, Idaho (AW 
June 24, p. 107). Nuclear-powered air 
craft project is labeled WS 125A 
of the 
tances between manipulator operators 
nd components being handled, tech 
unusually 


can 


are being used 


Because relatively great dis 


mclans must possess good 
vision, which forced Gen 
to 


vision 


stercoscopK 
tercoscopi screcning program 
to select with sufh 
mently good depth perception to per 


cral establish a special 


only those: men 
form the exacting tasks required in the 


hot shop 


Part of AEC 


The facility, which is 160 ft. long, 
50 ft. wide and 63 ft. high, is part of 
the Atomic Energy Commission's test 
operations 

General Electric says that the mech 
anical hands used in the shop have the 
capability of disassembling a jet am 
craft engine “bolt-by-bolt.” Company 
appears to be working on one of its own 
J47 engines, judging from the interior 
photo of the shop 

Six manipulators are used in the shop 
One, dubbed “O'Man,” is an outsize 
mechanical arm from a 
crane that it can the 
entire working area of the shop. The 
manipulator can handle from 500 to 
3,000 Ib. of work, depending on the 
arm's length and position. O’Man was 
designed and built by General Electric 
Also included in the shop are a much 


suspended 


bridge sO cover 


smaller master-slave manipulator for 
making intricate mechanical adjust 
ments and four clectrically-controlled 


wall-mounted mechanical hands 
Manipulator operators are protected 
from equipment by 
crete walls seven feet thick. The nine 
six feet thick 


rachoactive con 
windows in the walls are 
and are of lead glass. Each 
window contains 500 gal. of zinc 
bromide to protect operators from any 
stray nuclear radiation 


mac 


Radio Contact 


Radio contact can be maintained by 
operators in the control galleries with 
other operating sites and with a lead 
shielded locomotive used to haul equip 
ment in and out of the facility 


Enough controls are located at each 
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REMOTELY controlled manipulator moves radioactive equipment (above) at AEC nuclear 


propulsion test site at Idaho Falls, Idaho 


Below, manipulator hands unit to technician 


v indow to operate any piece of servicing 
equipment in the entire work area 
Iwo large capacity turntabl 


floor of the 


on the 
hop are used to rotate the 
heavy equipment the 
facility the 
manipulators and to give a better view 
from any of the 
indow’s 


maimtamed in 


to ide casicr acce by 


nine observation 


\ pool 120 ft. long, 60 ft. across and 
24 ft. deep, filled with very pure di 
tilled water, is used to store fuel cle 


ments and other radioactive units. Pool 
is connected to the hot hop by a 
canal 

Also connected with the hop 


everal smaller hop for handling radiw 


ictive equipment 

One of these has facilities for servi 
mg O'Man and other remote handling 
equipment 

Shop i erviced by a railroad tract 

‘tem which enters the facility through 
large remote-controlled double doors at 


\ 
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A SPECIAL REPORT FROM GENERAL ELECTRIC ON 


Variable-Stator Compressors: 
Key More Jet Power 
Per Pound Engine 


In flight and test, General Electric's 
powerful J79 turbojet has proved to the 
entire aviation industry what G-E pow- 
erplant experts had predicted: the vari- 
able-stator compressor holds the key to 
greater jet power at less engine weight. 

Compared to other methods of a- 
chieving high pressure ratio in a jet 
engine, the variable-stator method is 
simple. Variable-geometry keeps engine 
weight down without sacrificing dura- 
bility, provides positive compressor con- 
trol. And because the variable-stator 


makes possible single-rotor design, en- 
gines that use it are easier to overhaul 
and maintain. 

Thousands of J79 flight hours in 
USAF’s Convair B-58 and Lockheed 
F-104A have demonstrated the funda- 
mental soundness and dependability of 
the variable-stator compressor. Today, 
the sound of still newer variable-stator 
engines inside G-E test cella heralds the 
approach of a whole new era of high 
performance jet flight. General Electric 
Company, Cincinnati 15, Ohio: 235-26 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


_ ABOVE: G.E.’s commercial turbojet, the 


CJ-805. Engine capitalizes on variable 
stator compressor to help reduce weight, 
and so increase airline profit potential. 


BELOW: General Electric's Gerhard 
Neumann and Neil Burgess examine 
J79 variable-stator compressor. J79 is 
first U.S. turbojet to combine super- 
sonic power and light weight. 


... performance 
proved for every 
control surface 
application 


When flutter first became a problem on 
hivh-speed, high performance aircraft, 
Houdaille launched an intensive research 
program to develop high frequency flutter 
damping devices. “Today Houdaille offers 
a wide range of designs in both rotary and 
linear types, to meet any control surface 
appl ation any envelope requirements 


Houdaille Flutter Dampers are com 
pletely self-contained, precision-built hy 
draulic mechanisms specihed by leading 
airframe manufacturers for their depend 
ability and performanee. Normally supplied 
with MIL-O-5606 fluid, available at all 
operational bases, they may be furnished 
with the new high-temperature fluids when 
specitied. A thermostatic valve assures uni- 
form damping characteristics over a temp- 
erature range of —65° to 400°F and above. 


CONTINUOUS TESTING and rigid quality con- 
trols are standard procedure at Houdaille. Pro- 
duction dampers must undergo exhaustive tests 
for several days on equipment such as this, to make 
certain each unit meets all phases of the customer’ s 
specihcations. 


WRITE FOR TECHNICAL BULLETIN giving 
complete performance and operational data. 
For engineering assistance on flutter damping ap- 
plications at the arrcraft design Stage, contact 


Buffalo Hydraulics Division, Dept. AW. 


@ Several individual 
engineering oppeor- 
tunities are available 
omplete produc t 
creation. Interview 


are invited 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
537 East Delavan Avenue e Buffalo 11, N. Y. 


Pioneers in developing aircraft vibration-control devices 
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CONTROL room is protected from work area by 7 ft. thick walls and 6 ft. thick lead glass 
windows (left). Railroad transports equipment into radioactive maintenance shop (right). 


one end. Smaller personnel entrances 
are also provided. 

Unusual problem in operating the 
hot shop is to obtain personnel with 
sufficient depth perception to handle 
the manipulators precisely while far re 
moved from the objects to be han 
dled. 

Two of the 6-ft.thick windows 
wie 30 ft. above the shop floor and six 
are 18 ft. above it. (Ninth window is 


in the handling main 
tenance cell.) 

the problem of achiev- 
ing sufhcient depth perception to op 
erate the manipulators accurately is the 
fact that the size and color of the 
objects being handled are not always 
apparent to the operator, while fre 
quently an absence of shadows hinders 
depth perception 

lo alleviate this problem 


equipment 


General 


blectric uch aids as 


binoculars 


prov tac 
spotting telescopes, murrors 
and closed circuit industrial television 
systcnis 

Company ts preparing to install a tek 
vision network in the shop which wall 
include black-and-white 
dimension stereo vision 
bination of thes« 


at all operator locations 


color and three 


ind any com 


with viewing screen 


General Electric says that. since the 
average person has only about 70 
stereoscopic vision, and less than on 


person mn 10 has perfect sterco as well as 
nerfect vision, the company has to s¢ 
cect personnel who can develop 100 

with reasonabl 


stereoscopic vision 


amount of exercise and traming 


lo select mamipulator technicians 


with sufhicient stereoscopic vision to 
operate the devices with adequate pro 
ficiency, General established 


this four-step personnel selection pro 
gram 

Examination of 
lator operators by local oculists 

Elimination of with 
than 50% stereoscopic vision 

© Evaluation of candidates passing this 
test to determine whether they can 
benefit from training and exercise sey 
cral hours a day to improve their sterco 


prospective manipu 


candidates less 


Vision 
@ Institution of visual training and ex 


ercise, including on-the-job training 


Engine Cleaning Facility Halves Costs 


Oakland, Calif.—Automatic cleaning 
facility at Oakland Aircraft Engine 
Service's new engine overhaul plant ad 
jacent to Oakland International Airport 
has reduced engine cleaning costs by 
50%, according to President William 
R. Rivers 

Machine is just a small part of com- 
pany’s modern and highly mechanized 
plant, completed last February. Plant 
126.000 sq. ft., twice as big as 
the airport lo date, 


sI7ZC 1S 
old facility at 


volume has increased one-third 


business 

ince the move 

Company's biggest current customer 
is the Air Force. The firm has Civil 


Administration approval 


Acronautics 


for all aircraft engine overhaul opera 
tions in powerplant classes I and II 
It handles engines in sizes O-290-C4 
to R-2800, although most are R-985 
and higher horsepower. Using produc 
tion line methods, the company over 
hauls five R-2800 engines and one R 
2000 engine plus more than 1,500 
componcnts and spare parts daily 
Company is continuing operation of 
shops at Oakland Airport, wher 
buretor, magneto and plating work 1s 
done, and where test stand 
Oakland Aircraft Engine service cur- 


cul 


ire located 


rently has 400 employes, but normally 
has more than 750 when business is 
scasonally he 


Cleaning system was built to com 


pany specifications at a cost of $125 
O00 An additional $50,000 bought 
cleaning agents, which must be 1 
newed constantly Annual costs for 


chemical renewal are $3,600 


Using the new ch ming facility, the 


company can accomplish im two Shi 
lifts what it formerly did in three 
lift vhen parts were hoisted into 
tanks of cleaning solution. soaked for 
liv. and hand-cleaned Actual ca 
pacity of the new cleaning unit is If 


cngmes ma da 


Cleaning proc begins after cngun 
ire disassembled and im pected small 
Unserviceabh part et a red ta ma 


IN 


12,000 gations, 1400 galien water seal 100 gations 1000 gallons 
t 
DELEADING COMPOUND A | wartr ; abt 
al 1 | RINSE CLEANER ONY ING 
AND 
CARBON SOAK ANO ‘compouno! | we 2! fon we ‘waren! 
700 gations 12,000 gations. 1400 gation water seal 100 gations 100 gallons «1000 gallons 700 gations 


AUTOMATIC cleaning facility at Oakland Aircraft Engine Service operates like production line 
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16 engines in 16-he. 


Capacity is 
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To protect jetliners from hydraulic fluid fires... 


SPECIFIES SKYDROL 500 


For improved protection against hydraulic fluid fires, 
all 30 jetliners in Trans World Airlines’ new Convair 
880 fleet will come factory-equipped with Skydrol 500, 
fire-resistant hydraulie fluid. 


Skydrol is the practical solution to concern about 
danger from hydraulic fluid leaks. It is a fire-resistant, 
lubricating chemical, not an oil. Today, more than 700 
airplanes in 40 of the world’s major airlines are protected 
by Skydrol. They have logged over 8,000,000 flying 
hours... overwhelming proof that Skydrol gives practi- 


cal operation. Tomorrow, when a TWA Convair 880 
speeds from New York to Los Angeles just a step behind 
the sun, it will enjoy proved service from Skydrol 500. 


Jet- or propeller-powered, there’s a Skydrol for your 
aircraft. Conversion from your present fluid is easy 
and costs comparatively little at overhaul time. Or, if 
you're ordering new aircraft, simply specify a Skydrol 
firesafe hydraulic system as original equipment. Pro- 
tect your planes and passengers from threat of a hy- 
draulic fluid fire. Be safe... with Skydrol. 


> 
i 
, 
AN. 
Los 
slic 
JAL 
CM 
KLA 
LA? 
TAI 
JA 
Arc 
3.0 
or 


FOR CONVAIR 880 JET FLEET 


40 Major Airlines Now Specifying Or Using Skydrol... 


LAI 
ANA 
Lasca 
Slick 

JAL 

CMA 
KLM 
LAN 

TAI 

JAT 
Aramco 
3.0.A.C. 
National 
-anogra 


Western 
Alitalia 
Swissair 
United 
American 
Branift 

Delta 
Northeast 
Northwest 
Cathay Pacific 
Continental 
Flying Tiger 
Pan American 


Canadian Pacific 
Trans-Caribbean 
Riddle Airlines 
Panair de Brazil 
Alaska Airlines 
A.V.B. (Brazil) 
Ethiopian Airlines 
T.CA. 

S.A.S. 

Air india 


Capital 
Eastern Air Lines 
TWA 


For more facts, 
write today to: 


MONSANTO 
CHEMICAL 
COMPANY 


Aviation Fluids 
Dept. AF-3 
St. Louis 24 


Missouri 


SKYDROL: T. M. Monsanto Chemical Co. 


WHERE CREATIVE CHEMISTRY 


WORKS WONDERS 


FOR YOU 
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‘ World’s first twin propjet transport 
flies with Bridgeport Aluminum 


Fairchild’s revolutionary new F-27—world’s first twin propjet 
transport—is ready to go into service as a principal short-haul and 
feeder-line carrier. Its outstanding features are high performance 
FAIRCHILD characteristics—propjet speed, reduced vibration and lower sound 


VA, level, deluxe air-conditioned pressurized cabins and economical 
operating costs. 
Playing vital roles in these modern 300 mph-plus class trans- 
_ ports are light, high-strength Bridgeport Aluminum Extrusions. 
The new Fairchild F-27 is one of the many leading aircraft—both 
military and commercial—that rely on Bridgeport Aluminum Ex- 
trusions for dependable performance. The close tolerances . . . 
excellent finish . . . fast, on-time deliveries and other plus advan- 
tages make Bridgeport a dependable source for supply when high- 
strength aluminum extrusions and forgings are required. For 
prompt, dependable service, call your Bridgeport sales office. 


NEW ALUMINUM EXTRUSIONS BOOK. Write on 
your firm's letterhead for a copy of Bridgeport’s new 
130-page handbook with complete information on 
standard shapes available, alloys, properties, limits, tol- 
erances, joining, etc. 


For the very newest im 


Béder>t BRIDGEPORT,  ALUMIN UM 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 


Bridgeport Brass Company, Alumi Division, Bridgeport 2, Connecticut * Offices in Principal Cities 


% 
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SMALL parts at Oakland Aircraft Engine Service go from plant to cleaning facility on con- 


veyor, are placed in baskets which are hung on overhead conveyor for trip through facility. 


ire set aside. ‘Those found usable or 
reworkable are carricd to the cleaning 
facility by an endless neoprene con 
vevor more than 100 ft. long 

Large parts such as cylinders are 
conveyor line, while 
put in wire baskets 
hooked to the line, 
cither singly or pairs 

Automatic cleaning facility, located 
outside the plant walls, is 255 ft. long, 
U-shaped and made of concrete and 
steel. Parts go through a 3 hr. 20 min 
cleaning process 

Parts are first plunged into an alka- 
line spray bath, where 1,000 gal. of soap 
and water at 140-180F are used in the 
de-greasing and cleaning process. This 
ilkaline treatment, plus a 700-gal. clea 
water rinse, comprise the first two stages 
of the 10-stage cleaning line. Other 
stages arc 
e Parts are submerged in tank con- 
taining 12,000 gal. of de-leading com 
pound (Delco Material 946) with 1,400 
gal. water seal. Lead and paint are r 
moved. Temperature is 140] 
e Parts get another 140-180F alkaline 
bath and water rinse, make U-turn and 
begin final trip 
@ Carbon is removed with 12,000 gal 


hung from the 
smaller parts are 
which also are 
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of 90F carbon soak and stripper com 
pound with 1,400 gal. water seal 

e Parts are rinsed in 700 gal. of ce 
leading compound Product used 3 
Standard Oil Co. of Califormia’s ab 
sorption oil No. 2 

© Rinse is repeated, using 700 gal 
and then 1,000 gal. of solution Iwo 
Stages 

e Parts get oil coating in 700 gal 
tank of soluble oil and water at 140 
150h to prevent rust 

eFinal step is hot-air blowing sys 
tem, which blows water off and dre 
Temperature is 210K. Parts re 
removed from 


parts 
turn to plant and are 
hooks manually, readied for 
down production line for further im 
spection and overhaul. Only stages 
three and five are dip tanks. In other 
stages, parts are sprayed 

Cleaner 1s 
operated agitators 
moved for cold-still or hot-still oper 
tion, or can be used for cold-agitated or 


retum 


equipped with four fan 
can be r 


hot-agitated operation 

One man oversecs the cleaning 
tem, checking for proper performance 
of the facility and the 150 hp 
which operates it, and keeping the area 
clean 


boul I 


ARNOLD 
transistorized 
power supply 


FEATURES: 


8 Constant voltage as 
battery discharges 


8 1/5 weight of 
comparable dynamotors 
7 l 2 size of 
comparable dynamotors 


Utmost reliability for 
overloads and input 
voltage transients 


8 Hermetically sealed and 
encapsulated, Meets military 
environmental specs. 


SPECIFICATIONS: Model 591A 


input Voltage: 24.30 VOC 
Output Voltage: Any from 25-1200 VOC 
Output Power: 60 watts regulated 
Regulation; Line. + 05% for 6V 
variations 
Load: + 2.0% for to FL 
Ripple: 03% RMS 
Size & Weight: 3° OD x 3%," high, 19 oz 


A. C. OUTPUT Model 591-AC 


input Voltage: 24.30 VDC 

Output Voltage: 115 VAC, 400 cps, | phase 
Output Power: 50 V A. square wave 
Regulation; Frequency, + 05% 

(line & load) Voltage: + 2.0% 

Size & Weight; 3° high; 19 o7 


PULSED OUTPUT Model 591 P 


input Voltage: 24.30 VOC 

Output Voltage: 20 2000 V pulses 

Pulse Rate: 500.3000 per sec 

Peak Power: 150 watts at 20% duty cycle 
Size & Weight: 3” 00x13," high; 19 o7 


Write or ‘phone for literature 


ARNOLD 
MAGNETICS 
CORPORATION 


4613 W. Jefferson Bivd 
Los Angeles 16, Calif 
REpublic 
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Each B-52 Stratofortress, 
newest bomber of the Stra- 
tegic Air Command, uses 
nearly 500 Torrington Bear- 
ings of the types shown be- 
low. Important applications 
include landing flap devices 
and carriage assemblies and 
landing gears. 


Cam 
Followers 


Bearings 


=6 


Show of strength...and stamina 


Operation Power Flight, first non-stop jet around-the-world flight, dem- 
onstrated the strength of U. S. air power and the stamina of the Boeing 
B-52 Stratofortress, newest bomber of the Strategic Air Command. 


It demonstrated, too, the vital place won in aircraft design and per- 
formance by Torrington Needle Bearings. These compact, lightweight 
units provide the highest possible capacity in minimum cross section. 
Needle Bearings also permit efficient relubrication and smooth anti- 
friction performance for long service life. 


The Torrington Company pioneered the development of Needle Bear- 
ings, working with the aviation industry on thousands of installations of 
special aircraft bearing assemblies. Your Torrington representative will be 
glad to put this engineering experience at your service. The Torrington 
Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE ROLLERS + BALL + THRUST 
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ACCESS doors to Hamilton Standard air conditioning system are shown on 880 mockup. 


Convair 880s to Get 
Freon Air Regulators 


More than $2 million of freon air 
conditioning equipment has been or- 
dered from Hamilton Standard Division, 
United Aircraft Corp., by Convair for 
its 550 jet transports. 

System will supply air-conditioned 
and pressurized air for the plane's cabin 
md flight deck at a stabilized tempera- 
ture of 751 in flight or SOF on the 
ground and will change the air com- 
pletely every 24 minutes. Humidity 
will be held at 40% and cabin pres- 
sure to an equivalent of 8,000 ft. when 
the plane is at 35,000 ft. 

System will remove 240,000 Btu, per 
hr. from the air circulating in the 
cabin. During normal cruising condi- 
tions, system’s supercharger will deliver 
100 hp., but at its maximum speed at 
sea level, output can be raised to 600 
hp. Unit's stainless steel housing will 
contain fragments of either turbine or 
compressor wheel in the event of fail- 
ure. Turbine’s maximum speed is 48,- 
000 rpm. 

The 880 will incorporate two iden- 
tical air conditioning systems. Although 


cross-ducted, cach system can operate 
individually. Dual system has a ca- 
pacity of 20 tons of ice per 24 hr. 
period. 

Components for cabin pressure regu 
lation will be supplied by AiResearch 
Mfg. Co. Hamilton Standard will be- 
gin delivering equipment for the first 
48 880s in March, 1958. 


Collapsible Container 
Saves Air Cargo Space 

New, lightweight, collapsible cargo 
container for air cargo carriers has just 
been put into production by Jeta Metal 
Fabricators, Inc. United Air Lines and 
American Airlines be gan running tests 
on one container each a few weeks ago 

Aluminum container, which stands 5 
ft. high, can be collapsed to ¢th that 
height—13 in.—by two men in less than 
a minute when it is to be deadheaded 
back to destination. Other specifica- 
tions of the container arc 

Weight empty, 230 Ib.: load capacity, 
4,000 Ib.; outside length, 84 in.; outside 
width, 51 in. outside height, 62 in.; 
cubage, 154 cu./ft; inside 
126 cu./ft. 


outside 
cubage, 


COLLAPSIBLE air cargo container stands 5 ft. high, can be reduced quickly to 13 in. 
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v¥ QUALIFICATION TESTS 

v EVALUATION TESTS 
wv PERFORMANCE TESTS 
ENVIRONMENTAL TESTS 


AIRCRAFT 
EQUIP MENT 
TESTING 
COMPANY 


1806-12 FLEET ST. 
BALTIMORE 31, MD. 


America’s first independent 
laboratory for testing aeronautical 
components and systems 
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A REPORT ON THE 

FIRST SUCCESSFUL PROCESS 
FOR CHEMICALLY MILLING 
LIGHT METAL CASTINGS 


In high speed jets, rockets, and missiles the price tag on every ounce of earcess weight 


is enormous, Even the use of lightweight aluminum and magnesium alloys wherever 


possible leaves room for improvement. For while part thickness is often determined by 


structural requirements, it is frequently a function of the metalworking processes used. 


Castings, for evample, must have sufficient wall thickness to assure sound structure 


throughout. Thinner sections are generally achieved by machining the parts after casting. 


This is often an expensive and sometimes impossible task, especially where complex 


contours or double walls are involved. 


Enter Chemical Milling 


The first break came when a solution was discovered to 
the same problem as it allected wrought parts, The solu- 
tion familiar to every high school chemistry student— 
was based on the consumption of metals by powerful 
reagents. Its successful application to metalworking pro- 
duetion presaged significant strides in weight reduction, 
jut when the same techniques were applied to castings, 


ults were extremely 


Rolle research immediately began laboratory tests to 
discover the reason for the failure, and found it often 
lay in the castings. Even minor imperfections in the cast- 
ing surface unbalanced the process of metal removal— 
enlarging any deflect- present, Rolle also found, after 
much searching, that only certain reagents in) certain 
concentration depending on both the part east and 
the alloy used—could guarantee success. It has taken 
almost two years of exhaustive research to refine this 
process to the extent that it can now take its place as an 
accepted metalworking technique, Parts can now be 
ile ivned for casting that could only be construe ted Ivy 


heet fabrication techniques in the past. 


Half The Wall Thickness 


The mayor advantages of this chemical milling process are 
preity much wrapped up in the single fieure 0,060" —the 
wall thickness which Rolle can consistently meet by the 
Process, The importance of this figure is readily compre- 
hended hy COMPparTing with it the conventional limit on cast- 
ing wall thickness-—.125". Rigid control techniques, de- 


veloped in the laboratory, even permit an overall improve- 
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ment in dimensional tolerances of the partasa result of the 
chemical milling process. And at the same time, surface 
finishes of an order of 100 microinches or better can be 


consistently achieved, 


There are two ways you can take advantage of this Rolle 
technique for chemical milling. One requires the con- 
trolled removal of metal from the entire surface area of 
the part. Allowance can be made in the pattern for hold- 
ing heavy sections and critical dimensions despite chemi- 
cal metal removal. The other method, useful where the 
areas to be lightened are relatively limited, requires mask- 
ng of those areas not to be ete hed. The proper ter hnique, 
of course, can only be decided on the basis of the in- 


dividual part. 


Since the success of chemi al milling depends to a con- 
siderable extent on the soundness of the casting itself, 
Rolle cannot promise satisfactory results on any but a 
Rolle cast part. But Rolle will gladly examine your prints 
and parts in light of this new technique and make recom- 
mendations or quote prices, as you desire. Furthermore, 
we ll be happy to answer any further questions you may 
have relevant to chemical milling or the sand, permanent 
mold, shell mold, or investment casting of aluminum or 
magnesium alloys. Write Rolle Manufacturing Company, 
309 Cannon Avenue, Lansdale, Pa., or call t Ly sses 5-117]. 
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U.S. AIR FORGE 


F-104A Carries Jettisonable Pylon Fuel Tanks 


First photo reveals jettisonable 200-gal. fuel tank carried under each wing of Lockheed F-104A. Pylon attachments are jettisonable. ‘Tanks 
are 17 ft. 6 in. long, have mid-diameter of 20.5 in. Fins on tank tails increase stability. F-104A is powered by General Electric J79 rated 
at 12,000 Ib. thrust. Fighter is 54 ft. 9 in. long, 13 ft. 6 in. high, has 21 ft. 11 in. wingspan (AW Jan, 21, p. 30). 


WHAT'S NEW 


Reports Available: 


The following reports were spon- 
sored by The Office of ‘Technical Ser 
ices, United States Department of 


Commerce, Washington 25, D. C. 


Development of Schematic Analytical 
Procedures for Synthetic Lubricants 
and their Additives: Part 3—by I’. S. 
Bonomo, Denver Research Institute for 
Wrght Air Development Center: 
51.50; 56pp.; (PB 131063). 


The Effects of Nuclear Radiation on 
Military Specification Greases: Part 1— 
by W.L. R. Rice, Wnght Air Develop- 
ment Center, U.S. Air Force, Decem 
ber 1956: $.75; 29pp.; (PB 121914). 


Heat Capacities of Synthetic Engine 
Oils and Lubricants—by H. Marcus, 
Wright Air Development Center, U.S. 
\ir Force, April 1957: $.50; 1l4pp.; 
PB 131038). 


Strength and Corrosion Resistance of 
Ultrasonically Soldered Aluminum 
Joints—by J. B. Jones and J. G. Thomas, 
\croprojects, Inc., for Frankford Ar 
cnal, U.S. Army, March 1956: $1.75; 
6lpp.; (PB 121965). 


Study, High Performance Cabin Cool- 
ing Unit—by A. P. Lane, Fairchild En 
gine and Airplane Corp. for Wright 
Air Development Center, U.S. Au 
Force, October 1954: $4.00; 159pp.; 
PB 121284). 


AVIATION WEEK, December 16, 1957 


Ultrasonic Welding of Metals—by J. B 
Jones, C. FF. DePnsco and J. G 
Thomas, Acroprojects, Inc., for Frank 
ford Arsenal, U.S. Army, April 1955 
$2.75; 105pp.; (PB 131054). 


The Application of Ultrasonic Energy 
to Cold Welding of Metals—by J. B 
Jones and C. F. DePrisco, Acroproyects, 
Inc., for Frankford Arsenal, U.S. Army, 
November 1953: $1.75; 6lpp; (PB 
131083). 


Mechanical Properties of Unalloyed 
Chromium—by 5S. A. Spachner and 
W. Rostoker, Armour Research Foun 
dation for Wrght Air Development 
Center, U.S. Air Force, Decembet 
1957: $2.00; 74pp.; (PB 121895) 


Research on Elevated Temperature Re- 
sistant Inorganic Polymer Structural 
Adhesives: Part 2—by HI. Il. Levine, 
Quantum Inc., for Wright Air Devel 
opment Center, U.S. Air Force, No 
vember 1956: $.75; 30pp.; (PB 121908). 
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Publications Received: 


Sixth Symposium on Combustion— by 
Ihe Combustion Institute—Pub. by 
Rembhold Publishing Corp., 430 Park 
Avenuc, New York New York 
$28.00; 943 pp 

This book contains an invaluable and 
stunulating source of new data, infor 
mation on theoretical concepts, and 
principles of enginecring applications 
for those working on the many aspect 
of combustion 


Civil Air Regulations and Flight Stand 
ards for Pilots—by Associated Aero 
nautical Staff—Pub. by Publishers, Ine 
2162 Sunset Blvd. Los Angel 26 
Califormia. 160pp 

This volume contain 
Country Pypical 
Private Pilot nportant 
Regulations that all pilot 
ind abide by, plu 


( Tt) 
examination for 
Civil An 


must know 


the new 


tandard 


pane of 


ictice procedure nad information 
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High-temperature 
AC GENERATORS 


AC Voltage Regulators 
(Magnetic Amplier Type) 


SYSTEM COMPONENTS 


gi 


featuri 
HARD GLASS TYPES 


High-altitude and Missile INVERTERS 


High Gain 
POWER TRANSISTORS 


DC GENERATORS 


DC VOLTAGE REGULATORS 
and 
CONTROL PANELS 


BENDIX RED BANK—UNEXCELLED PERFORMANCE 
AROUND THE AROUND THE 


There’s no questioning the quality of special-purpose 
electron tubes, electrical power equipment or high gain 
power transistors when they're made by Bendix Red Bank. 
The proof is in acceptance—almost universal acceptance. 
‘Twenty-four hours a day, in countries around the world, 
equipment like that shown above is proving that skillful 
design and expert engineering (plus an almost unmatched 
quality control system) can build an international reputa- 


Red Bank Division 


tion for dependable performance. If you can use quality 
like this, call on us for recommendations. Write today for 
brochure detailing our engineering, production, and 
service facilities. RED BANK DIVISION, BENDIX AVIATION 
CORPORATION, EATONTOWN, NEW JERSEY. 

West Coast Soles ond Service: 117 E. Providencia Ave., Burbank, Calif. 
Conodian Affilicte: Aviation Electric, itd., P. O. Box 6102, Montreal, P. Q. 
Export Soles ond Service: Bendix International Division, 205 E. 42nd St., 

New York 17, N. Y. 


AVIATION CORPORATION 
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AVIONICS 


Technique May Offer 1,400C Transistor 


By James A. Fusca 


Bedford, Mass.—l ransistors that will 
operate to temperatures of 1,400C and 
frequencies above 100 me. have be- 
come a significant possibility as a re 
sult of new techniques developed her 
at Air Force Cambridge Research 
Center for producing diffused sem 
conductor junctions in erystals of silicon 
carbide 

This temperature 1s five to six times 
higher than 
tor operating temperatures and opens 
the way to high temperature applica 
equipment for 


present day semiconduc 


tions such as avioni 
missile warheads without special cool- 
ng now needed 
Semiconductor research with silicon 
is not new. Work with this ma- 
terial was first reported in Germany 
about five vears ago. The Ai Force 
Cambridge Research Center technique, 
however, is the first report of the suc 
cessful production of junctions by solid 
state diffusion which is generally con 
sidered to be the most promising tech 
que in terms of frequency, reproduc 
ibility and simplicits 

In addition to work being done in 
its own laboratories, the Cambridge 
Research Center has research contracts 
outstanding with Westinghouse and 
Armour Research for the studv of sili 
con carbide semiconductors. Other 
companies material at 
include Electric, 
Semiconductor Laborators 


carbick 


studving the 
present General 


Shockles 


and ‘Texas Instruments 


Work Needed 


All parameters of silicon carbide as 
semiconductor material and of the 
various techniques for producing junc 
tions in the material have not vet been 
explored. An Air Force Cambridge Re 
search Center spokesman told Avia 
rion Week that work to date has 
proved only the basic feasibility of then 
and that much arduous and 
time-consuming work before 
pplication of these devices to aviomic 


method 
remains 


cquipments 
Ihe view 
that the program had progressed to the 
point where more manpower and addi 
tional laboratory facilities could greatly 
speed this remaining work 
First information on this 
was contained in a paper delivered re 
cently at the Semiconductor Device 
Research Conference at Boulder, Colo., 
by Miss Miriam T. Minamoto, Cam 
bridge Research Center physicist. 
Quoted maximum operating 


was xpressed, howe 


research 


tem 
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UNTREATED CRYSTAL of light green, n-type silicon carbide appears at top left 
crystal as it appears after furnacing is shown at top right 


been created by the diffusion of 


bluish cast. 


furnace (bottom right). 


GRAPHITE CRUCIBLE 


SILICON CARBIDE 
SLICES 


if 


GRAPHITE HOLDER 


ALUMINUM DIFFUSANT 


perature of 1,400C for silicon carbide 
semuconductors appears reasonable, Re 
sistivity of the material plotted against 
temperature docs not show a significant 
decrease, or roll-off, below 1,600 
1.700C 

In conventional 


germanium and 


silicon semiconductors, normal pn 
junctions are produced by one of three 
by growing, by alloving or by 
solid state diffusion. ‘The solid state 
diffusion method is the recenth 
developed and has the 


permitting close control of the 


mecans 


most 
advantage of 
base 


PURE 
POWDER INSULATION 


San 


\ p-type outside layer has 


into the crystal lattice, which gives it a 


Crucible (bottom left) holds crystals during diffusion mn in 20 kw. of 


SLOTTED CARBON 
SHIELD 


GRAPHITE > 
QUARTZ 
ENVELOPE 


other factor 


width which, among 
determines the 
of the device 
Both Ai borce 
Center and We 


fons 


laver 


upper fre 


Re 


heave pro 


earch 
duced pen jun carbict 
crystals, the Center by solid state dif 
technique md Westinghou 

method, The 

been operated im the lab 


OO 


fusion 
by the 


devices 


grown junction 
have 
oratory to temperatures of about 
Difficulties 


rature 
@ Contacts and leads 


encountered at these tem 
wer 
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| 
| 
| O | 
O | | O 
| 
| 
| 
97 | 


: 
; 4 + \ / 
A | YR | | 
\ 
- 
4 te 


AS 


Altitude—250,000 feet! 


and fly right? 


When the air gets too thin for aerodynamic 
controls, there’s only one answer—a completely 


new type of automatic flight control 


M™ UVERING above 100,000 feet, pilots will face 
problems never before encountered. 

Rudders and ailerons will be ineffective in the rarefied 
air. Reaction controls such as rockets strategically 
located and automatically controlled will be needed, 
Also, high Mach numbers and low static pressures 

will make the measurement of air data quantities 
inaccurate. Yet conventional autopilots rely on this data, 
Another problem: many situations at high altitude 

and high speed happen too fast for human control 

How can reactions to these be performed automatically ? 
The answer to these problems depends on the 
development of a new type of flight control system 
This system will not only operate the aerodynamic and 
reaction controls, but, being an adaptive system, 

it will not require air data measurements. 

Honeywell is making rapid progress toward 
development of such a system. 

Honeywell's vast experience in flight control systems, 
instrumentation and engine controls makes it the 
logical company, not only to do this advanced work, 
but also to aid you in your airborne control problems. 
Contact Minneapolis-Honeywell, Aeronautical Division, 
2600 Ridgway Road, Minneapolis 13, Minnesota. 


Honeywell 
HH Military Predicts. Group 


Aeronautical Division + Ordnance Division + Boston Division 


How do you straighten up 


Will a plane such as this reach 250,000 ft. 2 1a 
this artist's conception, reaction controls 
which port high energy gas from small rocket 
motors are located at wing tips and nose 
Control is produced by generating angular 
accelerations in roll, pitch and yaw. Devel 
opment of an automatic control system for 
this type of reaction control is now actively 


in progress at Honeywell Aero 
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SECRET WEAPON 


Bug hunting .. . failure testing . . . safety factors 
... flight testing—none of these traditional reli- 
ability concepts is sufficient to insure maximum 
performance of missile guidance systems. 


We use them all at Arma—but the designer's 


pencil is our “secret weapon,” For true reli- 
ability must originate at the design stage—and 
then be implemented by a full-scale quality 
control and reliability program. ARMA .. . 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 4921 


AMERICAN BOSCH ARMA CORPORATION 
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ures with leads and contacts was found 
at temperatures near 700C. This prob 
lem is not considered critical in that 
there are several promising approaches 
to its solution. One method 1s the use 
of ultrasonic soldering—a_ technique 
originally developed for the soldering 
of aluminum—which forces the solder 
through the oxide laver always present 
on the semiconductor surfaces. An- 
other is the thermal-compression bond 
ing method reported by Bell Telephone 
Laboratories (AW July 29, p. 80). 

¢ Impurities and imperfections. Com 
mercially available crystals of silicon 
carbide tend to be highly contami 
nated. Not only do these impurities 
affect the diffusion process, but also the 
minority carricr lifetime which in ma 
terial of this type is the basic parameter 
determining conventional _ transistor 
gain. Techniques used in purification 
of silicon are being explored here 


Metallurgical Problem 


Basic problem remaining to be 
solved is metallurgical. Silicon carbide 
as presently available does not approach 
the purity and crystalline regularity 
that 1s required for conventional tran- 
sistors 

lor transistors made of a matcrial 
such as silicon carbide, the basic param 
cter determining the gain is purity 
because this determines the minority 
carner lifetime 

At Air Force Cambridge Research 
Center, work is being done to obtain 
a high degree of purty from commer- 
cial-grade material. ‘The process in- 
volves resublimation of the original 
crystals and building up of new crystals 
by vapor deposition. There are a num- 
ber of problems with this technique be 
cause the useful, must 
not only be without chemical contami 
nation but must also have a physically 
perfect crystallographic structure 

This problem was partially 
for silicon semiconductors with the de- 
velopment of the so-called floating zone 
technique. In this process, a rod of 
pure silicon is heated to the melting 
point at one end by inductive heating 
The width of the melted zone is care 
fully controlled as the heating unit 
passes along the rod so that surface ten- 
sion can hold the rod together. ‘The 
silicon is then allowed to cool and de- 
velop its natural crystal structure with 
out contact with a contaminant such 
as a crucible 


crvstals, to be 


solved 


Frequency Limit 

One problem that must be solved 
before silicon carbide’s high frequency 
limit can be estimated (for conven- 
tional transistors) is the determination 
of drift mobility of carriers in the ma 
terial 

The ability of a material to pre- 
serve its electrical characteristics at high 
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temperatures is a function of the width 
of its energy gap. This energy gap 1s 
the energy required to break a valence 
bond in the material and liberate a pair 
of electrical charge carriers 
Usually, materials with wide energy 
gaps such as silicon carbide have a con 
sequently lower carrier drift mobility, 
therefore a lower frequency limit, ‘This 
is not, however, an invariable rule and 
no accurate frequency limit estimate 
can be made until the specific drift 
mobility of this material is determined 
in the laboratory 
Performance of 
made of silicon carbide 
considerably below that of commercial 
silicon diodes at normal temperatures 
lor example, a forward to reverse cur 
rent ratio, at five volts, of 10° is given 
by Cambridge Research Center for sili 
con carbide, compared with a value of 
10° for conventional silicon diodes 
The significance of the work, how 
ever, is that these devices have operated 
at 700C and are apparently capable of 
operating at much higher temperatures 
There is little doubt that on the basis 
of this one characteristic extensive cf 
forts will be made to improve the clec 
trical characteristics of these devices in 
the same way that silicon semiconduc 
tors have been improved over the past 
several years 
Useful silicon 


laboratory diodes 


prese ntly is 


carbide transistors 


STEEL 


Every Kind 
Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 


also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plents: 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffale, Mil- 
wavkee, Chicago, St. Lowis, 
Spokane, Los Angeles, San Francisco 


REFUELING 
FLOWMETER 


Waugh model MF-142 
totalizing turbine flow- 
meter has been selected 
for the tanker version 
of the Douglas A3D 
Skywarrior to give 
precise measure- 

ment and contro) 

of fuel transfer, 


FEATURES: 


@ Simple, reliable transistor circuitry in flow 
sensor actuates counter and signal light 
no intermediate devices 

@ Signal light to indicate transfer of fuel is 
actuated directly from flow sensor 

@ Slowly rotating turbine rotor is the only 


moving part—no relays or mechanical 
contacts 


Write for complete dete Bulletin 105/AW 
Also available: Flow Rate Indi- 
cators and Recorders, Fre- 


quency-to-voltage Converters, 
general-purpose Flow Sensors, 


FLOW MEASUREMENT AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA 


STonley 3-1053 
ENGINEERING COMPANY 
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PRESSURE 


LINDSAY PRESSURE GAUGE used in jet 
aircraft. Model 3£6907-1 shown here in ac- 
tual size; total weight .20 pounds. (Other 
models for missiles and special applications.) 


NEW LINDSAY GAUGE 


designed for 
jet pressure systems 


The RMC-Lindsay Pressure Gauge for jet aircraft is made for extensive 
cycling—will meet rigid endurance and over-pressure requirements, Not 
even the most extreme conditions of shock, vibration or temperature 
disturb its accuracy. Pressure ranges from 1,000 to 15,000 psi. 

The RMC-Lindsay Gauge is a bourdon tube type, using a multiple 
coil, helical bourdon tube with the pointer attached directly to the end 
of the coil, The life of the Lindsay helical bourdon coil, as compared to 
the traditional “C” 
and its proof pressure limits are increased by a factor of 3 or 4. The 
helical bourdon tube also eliminates the use of linkages and pivots, im- 


spring bourdon gauge, is more than 10 times greater 


proving the gauge’s shock resistance by a factor of 5 or 10. 

The helical bourdon element is, of course, not a new development. 
However, the RMC-Lindsay techniques in coiling, heat treatment, cali- 
bration and material specifications are new—and exclusive with RMC., 

Whatever your high pressure gange problems may be, why not let 
RMC engineering skill provide the answers. Write to either of the below 
addresses, outlining your particular requirements. 


ROCHESTER MFG. CO., INC. OF CALIFORNIA 
92 Beacon Place — Pasadena, California 

ROCHESTER MANUFACTURING COMPANY, INC. 
221 Rockwood Street—Rochester 10, N.Y. 


may depend upon the development of 
unconventional techniques. For ex- 
ample, one approach to the problem of 
obtaining pure silicon carbide might be 
through the combination of pure (ele- 
mental) silicon and carbon. 

Another approach might be to ac 
cept the impurity of presently available 
silicon carbide and attempt to develop 
devices that will operate within this 
limitation. Such devices might take 
the form of the unipolar transistors de- 
veloped by Dr. William Shockley (the 
field-effect and analog transistors dis- 
cussed by him in Proceedings of the 
Institute of Radio Engineers, Novem 
ber, 1952). 

The advantage of these unipolar de- 
vices is that they depend only on ma- 
jority carricr transfer, where conven- 
tional bipolar transistors depend on 
transfer of both majority and minority 
carriers. Because majority carrier trans 
fer is not inhibited by impurities to any 
where near the same degree as minority 
nority carriers, these devices appear to 
offer one practical approach. 


Artificial Meteors 


Produce lonosphere 


Bedford, Mass.—Air Force has re 
vealed that recently fired artificial 
meteors produced an artificial iono- 
sphere capable of reflecting radio waves 
for almost one hour, opening the way 
to extremely long-range transmission of 
VHI radio waves for communications, 
ballistic missile guidance or telemetry 
and even intercontinental television. 

Artificial electron cloud was created 
at an altitude of about 75 mi., between 
“E” and “FE” layers of the ionosphere, 
Air Force Cambridge Research Center 
reports, adding that the electron cloud 
was both persistent and intense 

Transmission ranges of 1,400 m:. at 
VHF frequencies recently have been 
achieved by bouncing radio signals off 
the ionized trails produced by natural 
meteors (AW June 17, p. 96). Natural 
meteor trails, however, last for only a 
couple of seconds, requiring intermit 
tent high-speed transmissions only when 
a natural meteor trail is available. Abil 
ity to produce an artificial electron 
cloud at will provides far greater opera 
tional flexibility and perhaps greater 
usable bandwidth 

Cambridge reports that additional 
experiments are scheduled as part of its 
Operation Smokepuff to more fully ex 
plore the possibilities of the new tech 
nique 

Maximum frequency of radio sig 
nals bounced off the artificial meteor 
trails has not been released. Stanford 
Propagation Laboratory and several hun 
dred radio amateurs throughout the 
Southwest participated in the initial 
experiment, Cambridge reports. 
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If your problem calls for 


MISSILE GROUND SUPPORT 


IW 


Link’s Design, Engineering and Production Abilities 
Provide the Answer 


Link’s capabilities in the field of electronic ground 
support have been established through the actual de- 
sign and manufacture of precise electronic units de- 
livered to satisfied customers 

Link’s production methods are geared to manu- 
facture electronic equipment to the most exacting 
specifications. Unique inspection techniques insure 
the highest standards of quality in every unit, large 
or small, that leaves Link’s modern plants. 

Alert management, experienced engineering and 
production personnel, and multiple research and de- 


velopment facilities qualify Link to work for you. 
Link’s capabilities include the development and pro- 
duction of such diverse electronic equipment as: 


* Computers * Missile Training Equipment 
* Simulators ¢ Component Assemblies 
* Optical Systems *¢ Go-No-Go Test Equipment 


For complete information write or call Jack 
Ritchie, Engineering Sales, Binghamton 3-6311 
(Ext. 277). A brochure of our facilities is available 
on request. 


AVIATION, inc. 


A NFRAL PRECIS 
BINGHAMTON. NEW YORK 


NM CORPORA 
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wing muscles for the Lockheed Electra 
Soon to be flying the nation’s airways 
is the Lockheed Electra -a medium range, high-speed, 
prop-jet transport. Wing Flap Actuators for this 
nimble, fast climbing plane are being manufactured 
by the Speco Aviation Division of Kelsey-Hayes. 


Kelsey-Hayes Company, General Offices: Detroit 32, Michigan 


KE Aviation and Agricultural and ols tor industry and Hom 


17 PLANTS: Detrow and Jackson, Mich.; Loa Angeles: Ohio Division); Utiea, N. Y. (Utica Drop Forge 
Tool Division), Davenport, lowa (Farm Implement and Wheel Division); Philadelphia, Pa. (Heintz Division); Windsor, Ontario, Canada. 
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BUILT-IN test provisions permit speedy checkout of 
digital computer before each flight. 


COMPUTER’S magnetic memory drum, undergoing bal- 


DIGITAIR, airborne digital computer now in production, performs target 
ancing above, can store 3,896 19-digit words. 


intercept, navigation and flight control functions in F-106, 


F-106 Computer Navigates, Intercepts 


these 
After the 


over and flies 


New York—Digitair, lightweight air 
borne digital computer which will per 
form target interception, navigation and 
flight control computations in the 
Convair F-106, was shown here for 
the first time by Hughes Aircraft which 
developed the computer as part of its 
F-106 integrated avionics package 

Hughes savs the unit is the first air 
borne digital computer to go into pro 
duction. It weighs 120 Ib., occupies a 
volume of approximately four cubic 
feet 

Present model uses vacuum tubes 
but Hughes has a transistorized ver 
sion under development. 

Digitair is an outgrowth of the 
Hughes Digitac, the nation’s first air 
borne digital computer to undergo flight 
evaluation, whose development was 
begun in 1948 (AW May 10, 1954, 

Current model has undergone 
than 1,100 lr. flight test im a 


62) 
more 
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T-29 and an F-102, according to John 


A. Rubel, director of Hughes’ airborne 
systems laboratories. 


Performs Many Functions 


Digitair is designed to provide auto 
matic navigation of the F-106 to the 
target areca by means of ground-trans 
mitted data link ground 
based ‘Tacan signals, or dead reckoning 
if the former are not available. Com 
puter develops steering commands for 
the autopilot and display information 
for the cockpit radar scope, Hughes 
Says 

When interceptor is close enough to 
radar to 
Digitair switches 


commands, 


target for its own airborne 
lock onto the target 
over to use radar data to compute steer 
ing commands and display information 
Computer also determine when a 
to-wit should be 
firing position, armed and fired, and 


missiles lowered into 


accomplishes auto 
matically 
again takes 
back to original or alternate base 
Hughes says Digitay 
bombers to ide automat 


operations 
attack, computer 
interceptor 
can be used im 
thon bomb release 


flight 


functions and to direct defensive 


target approach 


control and evasive mancuver 
arma 
ment, Company also suggests possibility 
of using Digitair in new jethners to 
provide automatic navigation, optimum 
cruise control and flight control fun 
tions 


However, Rubel says 


actively working on this application at 


company 1s not 


present 


Digitair Characteristics 


Hughes Digitair is a general pur 
pose computer, employing a clock rate 
of 160 ke. a two-address 


vstem of commands and a word length 


modified 
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SYSTEM ARMS NEWEST NUCLEAR SUB — 


Regulus Air Power 
For Navy’s “Undersea Satellite” 


Construction has begun on the USS Halibut, world’s 
first missile-carrying nuclear submarine. Meantime, 
the Halibut's primary weapon — Vought's Regulus II 
missile — is being flown repeatedly as a supersonic 
flight test vehicle. 

Before long the two will be joined — a true sub- 
marine with unlimited undersea range and a far-flying 
missile, ready to deliver a nuclear strike. You'll hear 
more about this “undersea satellite” when it begins its 
stealthy orbit through the deep waters of the world 


Chance Vought has weapon systems responsibility 
for mating its missile with the atomic sub. Today, 
Vought engineers are designing the Halibut's missile 
support equipment. They'll help train submariners for 
Regulus II operation, and they'll be on board for 
check-outs of the entire missile system 

Vought engineers introduced missile power to the 
Undersea Fleet with Regulus I. In the process, 
they traveled a new and exciting development route 
from test’ range to shipyard to shakedown cruise 


Join them this time and share their adventure 


Right now — as a Vought engineer — you can 
Help forge from sea and air power an ultimate weapon. 


help bring it into being. 


USS Halibut symbol- 
izes advanced capabili- 
ties of the Navy's 57- 
year-old submarine force 
and signals a broad new 
frontier for weapon sys- 
tems engineering at 
Chance Vought. 


Now, inertial guidance for sea-going missiles 


A new kind of guidance system is under development for Regulus mis- 
siles. It's being designed to provide longer-range guidance and finer terminal 
accuracy. It will be able to handle quick changes in launching position and 
variations in course. It must meet these rigid requirements in order to guide 
ship-based missiles. 

This Regulus sea and air venture demands systemization of components 
much more sensitive than present-day guidance requires. It involves advanced 
development facilities: flight test aircraft instrumented for inertial guidance, 
and the Navy’s extensive equipment for navigation research. 

It's a unique new challenge for Vought engineers who will direct all devel- 
opment, design, systems work, and flight and sea tests. 


Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft, and electronics programs. 
For details on select openings write to: C. A. Besio, 
Supervisor, Engineering Personnel, Dept. A-25. 


OUGHT AIRCRAFT 


INCORPORATED DALLAS, TEXAS 
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Star track photograph created by time exposure of film while camera was focused on Polaris, 
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WHAT IS SPACE? 


Some 500 miles above the earth, a few solitary 
molecules of atmosphere are the final “land's end” 
of our small island in space—the outer reef beyond 
which lies an immense cosmic ocean so incon- 
ceivable that men had to invent a symbol (#) to 
denote it. 

How vast is this ocean, and what lies beyond our 
shores ? 

First, our own sea of stars: This is a giant wheel- 
shaped galaxy containing some 300 billion stars. 
Imagine a speck the size of a dust particle on the 
spoke of a cosmic carriage wheel |,000 miles in 
diameter. This is the relative size of our sun, one 
small life-giving star in the great procession, 
And beyond our galaxy, at least 100 million more 
such galactic systems are telescopically visible. 
The “weather” of this cosmic ocean is composed 
of strange storms of cosmic radiation, distant 
clouds of interstellar gas, violent geomagnetic tides 
and currents, sudden showers of meteoric dust. 

It is this weather that we first seek to understand. 
Much needs to be learned about cosmic rays, the 
nature of gravity, the physics of light, the true 
chemistry of “nothingness,” the temperature of 
space, and the movements of the atmosphere on 
our small island below, 

Our first few hundred miles voyage into space 
will be an infinitessimal step into the 600 billion 


billion miles of the visible eternity surrounding us. 


os 


BALTIMORE: OENVER: ORLANDO 
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of 16 bits plus sign. Memory drum, 
which rotates at 5,000 rpm., has a 
storage Capacity of 3,896 19-digit words 
Computer can perform 45 different 
operations eight arithmetic operations, 
36 transfers and four logical choice and 
muscellaneous 

Digitair can perform 9,600 additions 
or subtractions per second, 600 mult 
plications, divisions or square root ex 
tractions per second, Rubel report 

In the F-106 avionic system, Digitan 
samples 33 analog and 25 digital inputs 
per second, calculates total of 14 analog 
and 16 digital outputs per second 
Digitair performs all required analog to 
digital and digital-to-analog conversions 


Expansions, Changes 


In Avionics Industry 


Data-Control Systems Inc., Danbury, 
Conn., is name of new company which 
will develop and manufacture instru 
mentation, control, computation and 
data handling systems. Dr. Robert J 
Jeffries is president. Company address 
39 Rose St 

Other recently announced changes 
and expansions in the aviomecs field 


@ General Atronics Corp., Bala-‘Cyn 
wvd, Pa., has formed new afhlate known 
as Atronic Products Inc. to produc 
equipment developed by the parent 
company One of the first products 
will be an automatic sequential tester 
for checking printed circuit cards on 
a production line. Company address 


1 Bala Ave 


© The Single Crystal Corp. of America 
is name of new firm which will grow 
crystals of various materials for elec 
tronic, optical and nuclear application 
Company address: Saxonburg Blvd 
Saxonburg, Pa 


The Carborundum Co. will combine 
its Stupakoff Division at Latrobe, Pa 

Globar Division at Niagara Falls, N.Y 

and its Refractones Division, Perth 
Amboy, N. J., into single division to 
be called the Refractones Division 
Boyd M. Johnson, vice president, 1 


named general manager of new division 


Magnetic Research Corp. 
thorne, Calif., has formed new Stabl 
volt Division to manufacture new lin 
of du power supphes ( 1. Davi 
is manager 


Control Data Corp., Muinneapol 
computer development firm, has pur 
chased Cedar clee 
trome manufacturing company also of 
Minneapolis, through a stock exchangs 
New acquisition occupy sq. ft 
plant and employs 165 peopl K. J 
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Guiding a missile, or speeding flight and flight environmental 
data back to control and tracking centers, is too much of a job 
for conventional communication systems. Supersonic speeds 
call for lightning fast data communications, coupled with the 
utmost reliability. 


Capitalizing on the ease of converting messages into digital 
form, Motorola scientists and engineers have developed a num- 
ber of Data Link Communications Systems suitable for piloted 
aircraft, as well as missiles. 


NERVE CENTER FOR DATA LINK SYSTEMS 


With Data Link Systems, messages that have been translated 
into on-off pulses can be transmitted by any of the common 
modulation schemes with a suitable carrier. The transmitter can 
be air-borne, ship-borne, or land-based. Received messages are 
amplified, decoded, and transformed into a form suitable for 
display, or stored for some future time, or used for direct control 
through auto pilots, for example. 


One of the Data Link Systems designed at Motorola utilizes an 
all-transistor converter-coupler, packaged in modular form. 
The total system consists of eight modules, each approximately 
4” x 8” x 1%”. The fully transistorized circuitry is of the highly 
reliable diode-matrix type logical circuitry used in many digital 
computers. The switch type transistors employed are a product 
of the Motorola Semi-Conductor Division. Indicative of the 
stringent testing program to which the transistors are subjected 
is a 1000-hour life test at 85° C. 


For another Data Link program, Motorola has designed a 
system featuring resolver-type outputs. A single time-shared 
servo amplifier positions anyone of the five resolvers in accord- 
ance with commands from the ground transmitter. 


These two Motorola Data Link Systems aimed at solving one of 
the important communication problems of the missile age are 
examples of the complex programs conducted by Motorola for 
varied military needs. 


MOTOROLA INC. 


MILITARY ELECTRONICS DIVISION 
Chicago Area Center 2710 N. Clybourn Ave. Chicago, Ill, 
Western Area Center e 8201 McDowell Road e Phoenix, Arizona 


Positions open to qualified Engineers and Physicists 


| 


Eaquiement Design Mesie Systems Sond State 
and Modernization and Components Pryece 
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Manning, former president of Cedar 
Engineering, becomes vice president of 
Control Data Corp. and general man- 
ager of new division. 


Raytheon Manufacturing Co. has 
opened new 42,000 sq. ft. laboratory 
in Santa Barbara, Calif., which will 
pecialize in infrared, countermeasures, 
communications and radar develop- 
ment Laboratory employs 150 per- 


ms. 


© Offices of Wescon, Los Angeles sec- 
tion of Institute of Radio Engineers and 
West Coast Electronic Manufacturers 


Assn., will move to larger quarters at 
1435 So. LaCienega Blvd., Los Angeles, 
on Dee. 1. 


@Lear announces that the sales and 
service activitics of its Swiss subsidiary, 
Lear S.A. of Geneva, have been sold 
to new Swiss firm, Electravia S.A. of 
Geneva, which will handle Lear prod- 
ucts in Switzerland. 


e Consolidated Avionics Corp. will 
move to new 20,000 sq ft. facility in 
Westbury, N. Y. Industrial Park in 
January Company ananufactures auto 
matic test and data reduction equip 
inent 


'loward Industries Inc., Racine, 
\Wise., has purchased Westinghouse 
klectric’s Universal Motor Division, 
vhose machinery and equipment will 
be moved from Lima, Ohio, to How 
ird’s plant in Racine 


@ Mack Trucks Inc., Plainfield, N. J., 
has combined all its clectronic activi 
tics into a single division to “permit 
a greater coordination of effort” in 
the avionics field. Manufacturing op 
cration will remain in Plainfield and 
research and development in Boston, 
but will report to single division chief, 
Robert Edwards 


e General Transistor Corp. has leased 
in additional 16,000 sq. ft. of facilities 
in Richmond Hill, N. Y. Company now 
has five factories in the New York area, 


© Fischer & Porter Co., maker of proc 
css instrumentation systems, has re 
located its Chicago branch factory at 
1205 So. Sth Ave., Maywood, Ill, a 
Chicago suburb. 
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MUELLER BRASS CO. 


ALUMINUM 
AIRCRAFT FORGINGS 


PRECISELY FORGED TO ENGINEER'S 
SPECIFICATIONS 

PRODUCED AND DELIVERED ON 
SCHEDULE . . . UNDER 

EXACTING METALLUR- 

GICAL CONTROLS 


Write today for your copy 

of the engineering manval 

FORGINGS. Packed with photos, spe 

cifications, and valuable data on 

Mueller Brass Co. quality forgings of 
brass, bronze, and aluninum 


MUELLER BRASS CO. 
T 


POR 


HURON 39, MICHIGAN 
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PRECISION RESOLVERS 


WHEN A SYSTEM ERROR OF 8 MINUTES MAX. dilate otc 


ELECTRICAL CHARACTERISTICS 


Size 


Rotor (No. wires/No. phases) 


input voltage (to rotor) (Volts) 


Stator (No wires/No. phases) 


input voltage (to Stator) (Volts) _ 


Rotor current (stator open) (Milli- 
amperes) 


Rotor ‘power i input (stator open) (Watts) 


Stator ¢ urrent (rotor open) (Milli 
amperes) 


Zro 
Zs0 
Rotor D .C. | resistance per phase (Ohms) 


Stator D.C. resistance per phase (Ohm — 


Rotor output “voltage per phase (stator 
excited) at maximum ¢ oupling (Volts) 


Stator output voltage per phase ‘(rotor 
excited) at maximum coupling (Volts) 


Voltage gradient (stator) (Milli- 
volts/degree) 


Phase shift (rotor to stator) 


Phase shift ( stator to rotor) 


Nuil (re sidual volta e) 
Total R.M.S., (Millivolts) 
Fundamental (Millivolts) 12% of input voltage | 


Angular accuracy 
MECHANICAL CHARACTERISTICS 
Friction at 4 25° (Gem) 4 


‘at 5°C (Gem) 


*15-4042.06 10-4061-01 “O02 |11-4117-03 |15-4011-02 15-4043-02 


Ceads (color coded) (Number /length) 


Ostt R type number 


* Operating temperature ranges - 65°F to + 400°F. « Meets MIL—E—5272. « Sizes 8, 10,11, 15, 
18 and 23 can be supplied. « Transformation ratios and phase shift to your design specs. 
¢ Functional accuracies as low as 05%. 


Other products include ser- 
vos, synchros, motor-gear- MANUFACTURING COMPANY 
trains, AC drive motors, DC Your Rotating Equipment Specialist 
motors, servo mechanism as- Avionic Division 
semblies, servo torque units, Racing 
motor tachs, reference and 
tachometer generators, actua- EASTERN OFFICE WESTERN OFFICE 
237 North Main Street 


tors and motor driven blower 
and fan assemblies. Phone: Ivonhoe 3-4653 
TWX Hempstead N.Y. 705 


Burton Browne Advertising 


Engineers For Advanced Projects: 
Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Robert Burns, Personnel Manager, in confidence. 


1 
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| 139 +4 1134 +5 843/753 +) 2740/127 +4 560 | 72 +J 497 1831 +) 2381] 37 +51 
| 254 +5 1160 75 +45 231 [261 $5 1727)26.4 +5 149 | 21 +) 128 351 +) 1385/588 +) 2060 
206740 
_206 206 | 220 | 206 | 310 | - 
| | on | | | am 
‘Phones: EXmont 1-5742 TExos O-1194 
112 


NEW AVIONIC 
PRODUCTS 


Components & Devices 


¢ Subminiature 10 w. resistor, ‘Type 


RH-10, is available in tolerances from 
+0.05% to with a_ resistance 
range from 0.05 to 30,000 ohms, de 
pending on tolerance specified. When 
panel-mounted on aluminum, RH-10 


+ 3% 


will dissipate 10 w., derated to zero 
at 275C. Free air rating is 6 w. RH-10 
is one of a series of resistors rated from 
10 to 250 w. Request Bulletin R-21E. 
Dale Products, Inc., Columbus, Ne- 
braska. 


© Diffused base silicon transistors, ‘I ypes 
2N497 and 2N498, are rated at 4 w. 
to bridge the gap between commercially 
available low power and high power 
transistors. Four watt rating is at 25C 
case temperature, derates to one watt at 
150C. Both are npn type transistors 
with a typical saturation resistance of 
20 ohms at 25C. Operating range is 
65 to 200C. Packaged in short, round 
welded cases, they differ from each other 
only in collector-to-base and collector 
to-emitter voltage ratings. The 2N497 
is rated at 60 v., 2N498 at 100 v. ‘Texas 
Instruments, Inc., Box 312, Dallas. 


Miniature twin triode, ‘I'ype CK5657 
WA, meets military specifications and 
is suited for pulse and servo driver ap- 
plications. ‘Tube is said to have high 
emission capabilities, high perveance, 
medium mu (18.5), and controls for 
plate emission as well as for minimum 
formation of cathode interfacc 
ance. Cathode current maximum for 
cach section is 65 ma. dc. and total 


resist 
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New Thermocouple 
Measures Up To 3600° F. 


Without Water or Air Cooling 


Designed For Jet Engine Afterburners, Ramjet and Rocket Exhausts 


A new, high temperature thermocouple 
probe, developed by Thermo Electric, 
promises to solve several serious prob- 
lems of airborne or test stand tempera- 
ture measurement, This probe was 
designed for use in the high velocity 
gas streams of jet engine afterburners, 
and ramjet and rocket exhausts. The 
key to its performance is a cermet 
(ceramic-metal combination) support 
tube and radiation shield. 

This support tube replaces the need 
for water or air cooling. As a direct 
result, conduction errors due to cooling 
are eliminated and radiation losses to 
cold 
60%. 
cooling 


duct walls are reduced about 


Other disadvantages of water 
water supply, conduit, addi- 
tional space needs, and other installa- 
tion difficulties, are also eliminated. 
Equally important are the probe's con- 
ductors—Platinum 6% Rhodium/Plat- 
inum 30% Rhodium up to 3000°F. and 


Iridium /Iridium Rhodium up to 3600°F. 
Thermo Electric's initial objective with 
this probe was a life in excess of five 
hours at temperatures of 3000°F. or 
higher. It has already been tested at 
3000°F. in a Mach | gas stream for |! 
hours without failure. Tests are still 
under way to determine the ultimate 
operating limitations of the probe's 
structural elements. 


Other Applications 


Possible applications of this type of 


unit, however, are much wider in 
scope. Both construction and conduc 
tors can be varied to meet a great 
variety of temperature measuring prob- 
The itself, for 


example, can be formed to almost any 


lems. support tube 
shape, Other tube materials are also 


being investigated, 


If you'd like further information on 
this thermocouple and how it can be 
adapted to your particular needs, con 
tact Thermo Electric. Its development 
is typical of T-E’s continuous progress 
in the field of high temperature meas 
urement. Our extensive research and 
engineering facilities provide a com 
plete service for the aircraft industry 
Call on us. The answer to your prob 


lem may be waiting for you. 


“Progress 
That Anticipates Progress"’ 


Thermo Electric 6.inc 
SADDLE BROOK, NEW JERSEY 


In Canada 
THERMO ELECTRIC (Ceneda) LTD. 
Brampton, Ontario 


| | 
| 
3 
| 
| 
| 
® 
> 
\a 
113 


World’s newest and fastest 


Time: 9 December, 1957. 

Occasion: the Eastern Joint Computer Conference in 
Washington. 

a major breakthrough of speed, quality, flex- 
ibility and cost reduction in the field of 
data processing and transfer. 


Event: 


Featured: the new device pictured above. 

Known as the “Stromberg-Carlson Model 5000 
High-Speed Electronic Printer,” this equipment com- 
bines CHARACTRON” computer read-out tube, made 
by Stromberg-Carlson, and XeroX® elec- 
tronic printer, made by Haloid. Together, they twans- 
late stored electronic information into visual material 

at 5 to 10 times the volume output of mechanical 
printers representing the same investment. 

In operation, the CHARACTRON shaped-beam tube 
reads out and displays on its face the output of any 
data processing equipment—at speeds up to 10,000 


General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 


characters a second. Acting electrostatically and with 
dry materials, these displays sensitize the surface of 
a selenium drum in the XeroX Copyrvo printer. The 
data are then transferred to a roll of paper, vellum or 
multilith master and come off the printing machine 
at the rate of 5,400 pages an hour! 

Besides speed, many other advantages are inherent 
in the system. There is no intermediate processing, as 
with engraving or letterpress—lower cost per page! 
Manufacture of the ‘Model 5000” utilizes printed cir 
cuitry and transistors—dependability! Texts, graphs 
and business forms can be combined—/lexibility! And 
computers whose idle time may be valued at as much 
as $300 an hour can be “emptied” in just minutes 
efficiency! 

We are confident that this system is the answer to 
hundreds of electronic data processing output prob- 
lems, military and commercial. Inquiries should be 
addressed to Stromberg-Carlson, San Diego, Calif. 


STROMBERCG-CARLSON 


A OIVISItON OF GENERAL OYNAMICS CORPORATION 


‘ 

| 

| | GD | 


allowable dissipation for both plates is 
7.5 w 
Raytheon Manufacturing Co., 55 


Chapel St., Newton 55, Mass. 


e Miniature magnetic amplifier and re 
lay unit, called Tinymag, will operate 
positively on a 25 microwatt input sig 
nal, eliminating the need for preampli- 
hers. 

Relay will accept unfiltered d.c 
signals directly from a thermocouple, 
icsistance bridge, photocell or synchro. 
Unit is said to operate at full sensitivity 
in a 40G shock, 20G vibration environ- 


ment with high reliability. It measures 
2 cu. im., requires 26 y. at 400 cycles 
iclay excitation, has nominal input sig 
nal impedance of 2,500 ohms, although 
others can be obtained. Operating tem- 
perature is 55 to + 100C. Manu- 
facturer: ‘Torwico Electronics, Inc., 


1090 Morris Ave., Union, N. J. 


Self-generating dynamic accelerom- 
eter, Type 4-240, has a flat response 
within +6% between 5 cps. and 40 
ke. over an acceleration range from 
0.01 to 1,000Gs. An acceleration of 
5.000Gs will not damage the unit 
and a steady state acceleration of 200 
Gs will not affect the specifications. 
‘Transverse response is 5% or less. 
Unit operates on the electrokinetic 
principle—forcing a polar liquid through 
a porous substance to create an clectric 
potential across the substance—requires 
=6omechanical linkages. Both stud 
and flange mounting types are avail 
able 

C nsolidated Electrodynamics Corp., 
300 North Sierra Madre Villa, Pasa 
dena, Cahif. 


Three-way, two-position solenoid 
valve, Type MC 1766-1, is designed to 
military standards. Using conventional 
hvdraulic fluids, unit operates over a 
temperature range of 65 to 2751 
Operating pressure is 3,000 psi. Sole 
noid current drain is 1.6 amps. at 29 \ 
<.c. at an ambient temperature of 70h 
Leakage from drain port, at 3,000 psi 
applied, at cither of the other two 
ports is 5 cc./hr. maximum 

Actuation time is 0.15 sec. maximum 
and weight is 1.75 lb. Unit is designed 
for aircraft and missile use. Manufac- 
turer is M. C. Manufacturing Co., Lake 
Orion, Michigan. 
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F-105 (CLASSIFIED) 


SERVING THE AIRCRAFT AND 
MISSILE INDUSTRY 


Diecraft’s special manufacturing techniques fly with our 
country’s leading planes and missiles. For twenty-five 
years the aircraft and electronics industries have utilized 
the skills which have made us a leader in the manufacture 


of special components. 


Let us demonstrate to you the type of service by which we 
have earned our reputation. 


DIECRAFT, INC. 


8643 PULASKI HIGHWAY, BALTIMORE 21, MARYLAND 
TELEPHONE: MURDOCK 6-3390 
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NEW AVIATION PRODUCTS 


Missile Generator 

High-performance generator  de- 
signed for missile power applications 
is a dual permanent magnet unit, 24,- 
000-rpm., a.c. type producing 5 kva. 
of three-phase 400-cps., 120/208 v., 
unity to 0.50 lagging factor power and 
3.4 kva. of six-phase 1,600 cps., 23-v. 
power rectified to direct current. 

Using a lightweight static type volt- 
age regulator to supply a toroidal back 
winding, the 400 cps. voltage is main- 
tained constant within 0.5 for all 


steady load conditions and has rapid 
transient response, recovering from full- 
load switching in 0.1 sec. 

Ruckstell Corp., 968 
Blvd., Azusa, Calif 


W. Foothill 


Pitch/Yaw Instrument 

Model 4-1 pitch-yaw indicator has 
free swiveling aerodynamic head to pro- 
vide potentiometer output linear with 
pitch and yaw angles. High tempera- 
ture materials are used throughout to al- 
low operation at high Mach numbers. 


SY JACK PATTON 


AC Silver Jubilee 


—] GET THAT DUST | 


NOVEMBER 1957 
FRANTIC ACTIVITY AS SACS 
NEW TERMINAL NEARED 
COMPLETION . 


WE CANT WEAR THESE |, 


4 


SACS ind Li 
QUARTERS A FAR CRY FROM 
HANGAR OFFICES 


CURB | 


The eyes of Texag 
and of all the 
WINGED WORLD 
are on 


AMERICA'S 


SERVICE 
ROOM 


CUSTOMERS OOHED AND AHHED 
AS THE WRAPS CAME OFF 


AND & CUSTOMERS” 


CONFERENCE 
| 


PEEL MEA 


Too 


LUXURIOUS FLIGHT ROOM 
FOR PILOTS. ANOTHER OF 
SAC's FAMOUS FIRSTS 


FINEST BUSINESS 
FLYING TERMINAL 


OPEN THIS MONTH! 


Southwest <=> Airmotive Co. 


1932 A QUARTER CENTURY 1957 


OF LEADERSHIP 
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OIVISIONS: KANSAS CITY, KANSAS 


DALLAS 
OtNvER, COLORADO 


Instrument is available in ranges up 
to 274 deg. with an indicating accuracy 
of 0.1%, manufacturer reports. Overall 
length is 4 in. Static or total head 
probes are available, either singly or 
combined. 

Edcliff Instruments, P. O. Box 307, 
1711 S. Mountain Ave., Monrovia, 
Calif. 


Subminiature Thermostat 

Model WP thermostat, featuring *% 
in. dia., 0.690-in. body length and 
weight of 0.06 lb., incorporates bimetal 
actuated contact and is rated at one 
half ampere for 6-28 v. a.c. or d.c. and 


115-v. a.c. circuits. ‘Temperature range 
of — 65C to 150C is externally adjust 
able. 

Chatham Controls Corp., 33 River 
Rd., Chatham, N. J. 


Jet Engine Reverser Actuator 
Actuator with application to jet en- 

gine reversers and other high-tempera- 

ture installations has operated success- 
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fully at 1,200F using 220 Ib. of bleed 
air off the powerplant. Equipment 
avoids use of labyrinth or controlled 
leakage seals, using at one end an 
Iconel-X spring seal and a wedge seal. 

Skinner Seal Co., 3001 Sutter St., 
Santa Ana, Calif. 


Crystal Oven 

Oven that utilizes the latent heat of 
fusion of crystalline materials will pro 
vide extremely constant crystal cavity 
temperatures, according to the manu 
facturer. 

Unit has a chemical thermostat with 
proportional heat control in lieu of 
conventional bi-metallic type. Contact 
noise, power surge, random variations 
of oven temperature and cavity tem- 


OCTAL 
SOCKET 


perature drift are said to be climinated. 

At 24C ambient, cavity temperature 
is 70.6C. Temperature contro] is within 
0.5C from —20C to 50C ambient and 
approximately 0.005C at fixed ambient. 
Unit weighs 12 oz. and measures 2-in. 
x 4-in. 

Robertshaw-Fulton Controls Co., 
Aeronautical Division, 401 N. Man- 
chester, Anaheim, Calif. 


Vibration Pickup 


Vibration pickup designed to labo- 
ratory requirements is usable also in 
operational use, the manufacturer notes. 
l'ype 4-120 was initially developed for 
ground and in-flight monitoring of ject 
engines but can also be used in other 
high-frequency low-amplitude studies 
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AIRBORNE 


LORA 


COCKPIT-INSTALLED 


PILOT 


DIRECT-READING 


OPERATED 


SAVES WEIGHT, REDUCES CREW COST, 
ADDS TO PAYLOAD 


SELECTED BY PAN AMERICAN 
WORLD AIRWAYS AND OTHERS 
AS BASIC LONG RANGE NAV AID 


CORPORATION 


COLLEGE POINT, NEW YORK 


i i TURCOFORM Use of the CHEM-MILL Process by 


the aircraft industry has more than 
prooucTs doubled in the past twelve months! 
CHEM-MILL Turcoform Cleaners, 
Maskants and Etchants — made to 
work together —have led the 
way in this dramatic growth! 


CHEM-MILL 


ONVIBION OF TURCO PRODUCTS ine 


6135 South Central Ave., Los Angeles 1, Calif 
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Ready NOW for the big GPU job ahead... 


the Jack & Heintz G180 a-c generator! 


POWER MATCHED 


to advanced /et airliners! 


It’s already designed, thoroughly tested and ready for production, a new 160- 
kva generator — the highest rated machine ever designed for use in ground 
power units. 


Power Matched! This new G180 has the same power and electrical design char- 
acteristics as the generators in today’s superliners— guarantees the most precise 
check-outs ... and it packs enough reserve power to preclude redesign or re- 
placement of GPUs in event higher power systems are put into aircraft. 


It is one-third the weight of comparable commercial generators . . . less costly 
. exceeds normal airline life specifications by being capable of a minimum 
5000-hour life ... will substantially lower maintenance costs. 
The G180 is one of many a-c and d-c generators designed and built by Jack & 
Heintz for commercial and military use. For example, the J&H 750-amp d-c gen- 
erator is the predominant power unit on military GPUs. More than 25,000 J&H 
a-c and d-c generators in support-equipment use have outstanding maintenance 
and service records. 


Your inquiries are invited! Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, O. 


JACK A-C GENERATORS POR GPU SERVICE 


0 
Cooking Method Seif Seat 6" Blast Self Blast 
Cooling Air (ef) 
_Overhung (imdb) ye Geo 1215 2252 | 2000 


Back & Inc. 


AIRCRAFT SvVSTENMS AND BLQUIPNENT 


| 
{ 
age 
4 
(j-phase, 120/208 volts, 300-420 eps, 0.75 p.f.) 
Jel MODEL 31413-000 | | 31417-000 | 31160-001 a180 
. 


‘ 
% 
‘ 4 | 


under tcmperature extremes from 
65h to 5001 
hrequencs 

vith linearity of 


tre quency, 


range is 40-2,000 cps. 
“4% of reading, for 
over the entire 
range. It is imsensitive to transverse 
vibration, according to the maker, and 
a signal directly propor- 
velocity as low as the 
will measure. 
acceleration is 


constant 


vill produce 
tional to the 
recording equipment 
Maximum damage-free 

Unit measures 14 x 2} in. and weighs 
under five ounces 

Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 


THIS IS ENGINE E7592 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was torn down 
for overhaul-—-the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now, new parts have been issued. 
The cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life--and you have 
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NEWARK + MIAMI + ATLANTA 


Metallic Snubbers 


Snubbers to damp out high pressure 
and pump ripples, allowing 
smooth pressure increase to protect air- 
craft and missile pressure-operated in- 
struments and controls, are of all-stain- 
less steel construction. 


used it for 1,000 hours—that’s the 
one that goes back on your engine. | 
Under the usual shop system, you 
could end up with a 9,000 hour 
part ...and a big bill next time. 

Mating parts that have “‘worn in”’ 
are re-mated. And... you get indi- 
vidual treatment of the operating 
problem shown by the internal con- 
dition of your engine at overhaul. 

Only Airwork offers this indi- 
vidualized overhaul method . . . the 
best you can get anywhere. 


BRANCHES IN: 
WASHINGTON 


CLEVELAND 


Units are designed for systems with 
operating pressures up to 4,000 psi 
proof pressure of 6,000 psi. and burst 
pressure of 10,000 psi. They operate 
at fluid and ambient temperatures from 
—65F to 400K, with special models 
capable of working at 1,000F. Equip 
ment comes in varying sizes down to 
th-in. x Ive-in. Typical weight is re 
ported as 0.037 lb. for 4-inch line size 

A. U. Stone & Co., 23 W. 60th St., 
New York 23, N. Y. 


Simulation Table 


Iwo degree of freedom simulation 
table is used for angularly displacing 
gyros and accelerometers, in pitch o1 
roll, either statically or dynamically 
The servo-controlled table is used in 
conjunction with an analog computer 
to provide flight test conditions of an 
aircraft or missile stabilization system. 

Equipment may also be used as an 


oscillating table to determine threshold 
characteristics of high performance gy 
ros and accelerometers. ‘Table will fol 
low signals from an analog computer, 
a low frequency function generator, a 
tape recorder or a digital-to-analog con 
verter. 

Micro Gee Products, Inc., Box 1005, 
6319 Clayton Ave., Culver City, Calif. 


Stick Force Dynamometer 


Model 330 stick force dynamometer 
contains a force balance to measure 
maneuver force pilots apply to controls 
and does not need stick modification. 

Grip-shaped unit is completely inter 
changeable with the BSA grip assembly, 
the manufacturer reports, and is de 
signed for +150-Ib. fore and aft loads 
and +75-lb. side loads; unit also pro 
vides required overload capacity. 

Task Corp., 1009 E. Vermont Ave., 
Anaheim, Calif. 
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BELL salesmen, using 47Js like this one shown over Chicago, demonstrate two weeks out of six, devote rest of time talking to prospects 


Bell Plans to Widen Helicopter Market 


By Craig Lewis 


Ft. Worth—Bell Helicopter Corp. is 
experimenting with new sales tech- 
niques in an cffort to find the best 
method of merchandising helicopters. 
Sales programs have been extensivels 
overhauled in the past six months in 
Bell's search for the ideal commercial 
helicopter sales technique 

aggressive approach to selling 
helicopters is designed to accclerate the 
growth of commercial sales and lay the 
ground work for more sophisticated 
programs at the time. And in 
commercial business will also 
improve Bell's ability to roll with the 
shocks of on-again-off-again peacetime 
military budgets 


1957 Business 


Bell mor heli 
copters in the first nine months of this 
vear than in all of 1956, and total com- 
1957 is forecast 


This includes im 


creased 


sold commercial 


mercial business for 
at about S10 million 
come from spares business and the Bell 
training school. ‘The doesn't 
release figures on unit sales, but this 
vear's business probably will cover unit 
les on the order of 160 helicopters 

Sales in 1957 are about 30% higher 
than thev were in 1956, and this in 
crease fits in with the general growth 
trend over the past few years. Another 
30% imerease in commercial sales is 
predicted for next vear. Bell has an 
eventual goal of $25 million annual 
commercial business. 


COMpPAny 
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Bell believes that the growth of com 
mercial helicopter sales depends pri 
marily on greater acceptance of the ma 
chine as a tool. “It's a big 
educational job,” Bell President Harvey 
Gaylord told Aviation Werek 
said that more aggressive selling will 
hasten this educational process 


business 


and le 


This view is echoed by Bell's new 
commercial domestic sales manager, 
Roscoe, He poimts out that 


greater use of helicopters will promote 
more heliports and more service facili 
tics. As facilities 
cost and convenience of operating and 


these increase, the 


maintaining the helicopter will de 
creas 
The Korean war was the factor that 


really brought the helicopter to promi 


nence, Roscoe said, and its use im off 
shore oil development has made a 
similar kind of contribution. The 


operations of New York Airways, Los 
Angeles Airways and Heli 
copter Airways also help by introducing 


Chicago 


men through 
au transpor 


the hehcopter to busines 
the ordinary channels of 
tation 

Roscoe also points out that as the 
popular for 
business use, smart will 
find new uses for it, thus creating new 
markets 

With this evele of increased accept 
ance and use, commercial sales ought 
point, 


helicopter becomes more 


businessmen 


to gather momentum at some 
and Gaylord said “we will be disap 
pointed” if sales don’t begin to snow 


ball 


after another three vears or so 


growth 


Ile said that Bell expects sales 
to exceed the present rate of 
i vear when this momentum begins 


fo pick up 
Higher production rates that accom 


higher sal olume could make 
another contribution to better sal 
CGavlord estimate that af Bell could 


4,000 to 5,000 heli 
could cut 


eventually produce 
copters a vear, the 
40 to 50° 


( 
pre cs 
Stability Prospect 


lor a 
ject to the vagarn 


govermment contractor sub 


of fluctuating muh 


tary budgets, more commercial busi 
ness represent welcome stability 
Bell figures a 50-50 split between mili 
tary and commercial busin would be 
ideal 

this kind of a split, which Bell 
hopes to approach « cntually, would 


permit the company to keep its facil 


fics running on an austere basis even 
in the leanest mulitary budget vear 

lo promote a bigger share of com 
mercial busin Bell expermmecnting 


to determine the 
Tin the pr 
is trying out 


with sal 
best war 
cnt pha othe 


technique 
to sell ie opte 


technique s used to sell fixed-wing au 
craft, and Roscoe left his job as don 
tic sales manager for Cessna Aureraft 


Corp last summer to ron the new pro 


gram for Bell 


Where Bell formerly had three sal 
men covering the country, there wall 
now be cight salesmen and a division 
manager selling in the field, all with 
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Convair uses Silastic-covered wire through- 
out the B-58 Hustler. This wire meets 
MIL-W-8777 specifications. Because it 
stays rubbery, Silastic is also used for wire 
bundle clamp cushions in the B-58 


G LASTIL insulation stays rubbery at 500 F 


Even continuous exposure to temperatures ranging 
For resistance to fuels, oils and from — 130 to 500 F won't affect the resiliency or high 
solvents, specify Silastic LS dielectric strength of Silastic*, the Dow Corning silicone 
rubber. Silastic repels moisture, resists weathering, 
ozone, arcing and corona. That's why Silastic assures 
a peak insulation efficiency for electrical wire and cable. 
Get latest data on Silastic. Mail coupon today Offered by leading wire manufacturers. 


Dow Corning Corporation, Dept. 0924a; Typical Properties of Silastic for Wire and Cables 
Midland, Michigan 


Please send me latest data on Silastic * Temperature range, °F —130 to 


* Tensile strength, psi 600 to 
* Elongation, 150 to 
* Insulation resistance, megohms/1000 ft 

* Dielectric strength, volts /mil 


* Dielectric constant, 10° cycles 
per second, nominal 


If you consider ALL the properties of a Silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


| 
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MANUFACTURERS demonstrate new bolt 
wrenching process. Gear was hauled in heli- 
copter, mounted on landing gear for demon- 
stration. 


guidance from Bell’s main plant here. 
The sales territory east of the Rockies 
has been split up into four regions, 
and salesmen now operate out of New 
York, Buffalo, Cleveland and Ft. 
Worth. A fifth region will be added 
when a salesman now in training begins 
operating out of Chicago. 


Western Plan 


The western states are getting a dif- 
ferent approach. Bell has set up a 
Western Division with a division man- 
ager in Los Angeles. The division is 
split into three regions, and the sales- 
men in these regions report to Los 
Angeles. 

The Western Division operates as a 
sort of sales and service package deal. 
Bell has a parts depot in Los Angeles 
stocked with the most commonly used 
spares, providing rapid parts delivery 
for customers in the western states, 
If this approach works out well, it may 
be extended to cover the country. 

Helicopter operators in the eastern 
U.S. now have a Bell service represen- 
tative to help them with their prob 
lems, and a service rep will be provided 
for the western states. Operators in the 
central states can call on the Ft. Worth 
plant for help. 

Salesmen use the model 47] for most 
demonstrations. Four of these ma- 
chines are rotated through the regions 
Salesmen usually fly the demonstrators 
two weeks out of six, using the other 
four weeks to set up demonstrations 
ind follow-up calls. One 47G-2 demon 
‘trator is based on the West Coast, and 
mother 47G-2 will be added in April 

Currently, Bell is producing the 
utilitarian three-place Model 47G-2 
priced at $39,500 and the plusher four- 
47] costing $65,500. Some of 
Model 47G and 47H ma- 


place 


the older 
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For fast 

single-point (am 
FUELING 
AND DEFUELING 


Weight saving and simplification of fueling operations are achieved through 
use of FRI GA-2 Adapter. This Adapter eliminates need for additional fuel- 
ing points and associated plumbing by providing fast, efficient fueling and 
defueling through the aerial refueling probe on military aircraft. The GA-2 
Adapter fits on existing MA-2 fueling nozzles and gives positive check on 
the operational status of aerial refueling receiver system during ground fuel- 
ing thus eliminating need of separate check equipment 

Designed and produced by Flight Refueling, Inc., these components are 
flight-proved for production installations. FRI components simplify assembly 


and increase system flexibility. 


Also Available: 


FRI CHECK VALVES for aircroft systems ore F-R PIPE CONNECTORS These versotile, 


lightweight (less than 5 oz.), reliable, and 
extremely versatile. The CV-1 can be 
installed either by using standard beaded 
pipe connectors or it may be incorporated 
into any long tube merely by expanding a 
small section. These flight-proved valves ore 
positive sealing and feature low “cracking” 
pressure and low pressure drop. Design 
makes it practicol for use with most fluids 
and goses. Operating temperature range 
is —65°F. to 160°F. 


flexible pipe connectors with a tolerance 
for minor misalignment of pipes and tubing 
save assembly time and speed production 
They are light weight and pressure tight, and 
answer the problem of connecting beaded 
pipes in which high pressures must be 
accommodated. They have satisfactorily met 
flexure test of over 5 degrees and have 
been tested over 15,000,000 cycles of con 
without leakage. Sizes 


tinuous vibration 


1” to 4” off-the-shelf; larger sizes to order 


For specialized fuel system components to your specifications, contact 


Flight Refueling, Inc 


FRIENDSHIP INTERNATIONAL AlRPORT 


Many production items immediately available. 


Baltimore 3, Morylond 


| 
| 
| 
oOo Flight Refueling, Ine. 
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For High Strength-Weight Ratios up to 1000 F 
Specify New Armco PH 15-7 Mo Stainless 


Guaranteed Fry of 225,000 psi, combination of 
exceptional properties, and producibility, create 
new possibilities in design of aircraft and missiles. 


These graphs illustrate only two of the many 
characteristics of Armco’s new PH 15-7 Mo 
Stainless Steel that can help solve problems 
in the design and production of high-mach 
missiles and planes, Combining excellent me- 
chanical properties up to 1000 F, corrosion 
resistance and good fabricating characteristics 
with producibility in all forms, PH 15-7 Mo 
meets all aircraft manufacturing requirements. 


Higher Properties at Temperatures to 1000 F 


On a strength-weight basis in the critical 
range of 600 to 1000 F, Armco PH 15-7 Mo 
is superior to other aircraft materials, Its 
tensile and compressive properties and creep 
strength permit the design of airframe and 
power unit elements that are more resistant 
to the combined effect of heat and stress. 

Designs can be based on these ultra-high 
guaranteed minimum properties: 


Easy Fabrication Adds to Economy 


Much less expensive than titanium alloys, 
Armco PH 15-7 Mo is also the most easily 
fabricated of all the high strength aircraft 
materials. This characteristic not only simpli- 
fies design but speeds production and cuts unit 
costs, Fabrication methods and low temper- 
ature heat treatments are identical to those for 
widely used Armco 17-7 PH. 


Commercially Available in All Forms 


The new grade is available now in the form 
of sheet, strip, thin gage strip (foil), plate, 
bar, wire, and forging billets, All are pro- 
duced in commercial quantities, 

Armco PH 15-7 Mo is the newest addition 
to Armco’s family of workable precipitation- 
hardening stainless steels, Others are Armco 
17-7 PH and 17-4 PH, 

Write us at the address below for full in- 
formation on properties, fabrication and 
available sizes. 


ARMCO STEEL 


—psi 


CREEP STRENGTH 


DENSITY—Ib per cu. im. X 10° 


STRENGTH-WEIGHT RATIOS ... 


CREEP STRENGTH 


(0.2% DEFORMATION IN 1000 HRS) 


4 
4 


—t- PH 15.7 Mo- 
6Al-4¥—- 


“Thre 


6A1-4V 


279 Ib per cu. in 
161 ib per cu, in 


HHH 


Ultimate strength, psi 
0.2% Yield strength, psi 
Elongation, % in 2 in. 


STRENGTH-WEIGHT RATIOS .. . 


DENSITY-Ib per cu. in. X 10° 


COMP. YIELD STR 


600 700 800 
TEMPERATURE—DEGREES F. 


Guaranteed Tensile Properties 
Armco PH 15-7 Mo Sheet and Strip 


Condition 
TH 1050 
190,000 min. 
170,000 min. 
5% min. 


A 
150,000 max. 
65,000 max. 
25% min. 


225,000 min. 
200,000 min 
4% min 


COMPRESSIVE YIELD STRENGTH 


| 
| 


Ti 6Al 


1) 


PH 15-7 Mo-279 ib per cu. in 
t~ ~.16] Ib per cu. in 
+- TC-110M —171 per cu. in 


—p 


| PH 15-7 Mo (RH 950) | 


4 


Ti C-110M 


2417 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION ¢ ARMCO DRAINAGE & METAL PRODUCTS, INC 
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TEMPERATURE--DEGREES F. 


CORPORATION 


e THE ARMCO INTERNATIONAL CORPORATION 


PH 15-7 Mo (RH 950) 
j 
2 - 
| 
“ee | 
9 | 
+— 
++ ++ 
15-7 Mo (TH 1050) 
: 100 300 500 700 900 
pe 
| 
= 


chines are still in inventory and for 
sale, although they are no longer in 
production. 

Sales of the current production 
models are just about evenly split be 
tween the 47G-2 and the 47]. While 
there is little to choose between the 
two in performance, added capacity 
and better looks seem to promote as 
many sales of the 47] as of the much 
cheaper 47G-2. 


Helicopter a Commodity 


Roscoe feels the helicopter is a com- 
modity competing with any other 
$60,000 commodity, not just a heli 
copter competing with other heli 
copters. ‘To back up this approach, he 
plans to use modern marketing tech- 
niques to pinpoint the likeliest mar 
kets, then develop new sales tools 
through experimentation to develop 
these markets 

Best prospect for future development 
right now is the executive transport 
field, according to Roscoe. Ile eels 
that interest in using the helicopter 
for travel between plants and in ter 
minal areas is increasing. Bell will push 
sales in this area, and Roscoe says that 
it will be a key to bigger growth in 
commercial sales. 

Up to the time the sales program 
was reorganized this year, Bell sold 
most of its helicopters to charter com- 
panies and other operators who in turn 
sold their services to industry. As in 
terest has increased, more businesses 
have decided to buy machines instead 
of leasing them. So now Bell is concen 
trating more and more on direct sales 
to industry. Company feels that the 
historic growth in sales to charter op 
crators will continue its steady upward 
curve and that new sales direct to in- 
dustry will provide the extra growth Bell 
wants to expand its commercial sales 
base. 


New Customers 


Nearly 40% of sales this year are 
going to new customers. Bell still makes 
the majority of its sales to old customers 
updating or expanding their fleets, but 
little or none of this is replacement 
business. Old helicopters seem to get 
rebuilt and kept in service, and prices 
for used machines are holding up very 
well 

Charter operators form the largest 
single group buving helicopters this 
year with 37% of total sales. Foreign 
governments took another 20% for 
their military forces, and 13% were sold 
for executive transportation. Next 
biggest markets were air taxi, police use 
and oil industry applications. Other 
niachines were sold for ranch use, crop 
dusting and = spraying, exploration, 
forestry, powerline patrol and fishery 
work 


These sales figures don’t give an en 
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Aircraft 
Assembly 
Engineers 
prove it: 


SAVE TIME! CUT COSTS! 


With all laminations smoothly 
surface-bonded, LAMINUM looks 
and acts like solid metal, yet 
simply p-e-e-l-s for a thousandth 
fit — right at the job. 


VIN ALUMINUM 


with laminations of .003” 


VIN STAINLESS STEEL 


with laminations of .002” or 
.003''—also available 
Mild Stee! and Brass. 


LAMINATEO SHIM CO., INC, 
Bhim Headquartera since 1913 


5112 Union St., Glenbrook, Conn, 


| | 
JAMD. 
SURFACE BONDED... THEY /A FOR 
| 7 =) 
| mg 
| 
| : 
Newly published 
your copy: there's no 
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Integrally insulated shrouds have been designed to 
weigh less than 4% Ib. per square foot of surface, 


A revolutionary new concept in heat control 


The integrally insulated shroud ...developed by 
Johns-Manville and proved on 5 supersonic aircraft 


Here 1s an entirely new approach to problems en- 
countered in the control of high engine temperatures 

. an approach already tested and proved on the 
most advanced aircraft. It’s the integrally insulated 
shroud originated by Johns-Manville. This shroud is 
an actual aircraft part. It is supported by the engine 
or airframe. It minimizes the need for parts inven- 
tories. And it presents no removal problem for engine 
maintenance. 


Essential to the development of the J-M shroud 
was the perfection of new techniques in fabricating 


unbelievably thin foils of stainless steel, titanium and 
other high heat-resistant alloys. These metals are 
combined with Thermoflex" refractory fiber felt in a 
sandwich construction. The result is a strong, light- 
weight unit with greater heat control and firewall pro- 
tection than any other insulating device. 

J-M insulation specialists will be happy to demon- 
strate for you the design advantages of integrally in- 
sulated shrouds. Just write Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, 565 Lake Shore Road 
East, Port Credit, Ontario. 


Jouns-MANVILLE 


w 
a 
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tirely accurate picture of the propor 
tional use made of the helicopter, since 
it is impossible to tell what the large 
segment of charter operators are using 
their machines for. But they do give 
an indication of Bell markets for direct 
sales 

Ihe best market for Bell's sales ef 
forts right now is probably the group 
of companies which operate fixed-wing 
tircraft, Thev are already airminded, 
and they have the flight organization 
and maintenance sctup to handle a 
helicopter easily, Roscoe said this group 
will be a primary sales target 


Tied to Jets 


Roscoe thinks that as some com 
panies move on to turbine powered 
fixed wing aircraft, they will have an 
increased need for helicopters to help 
justify their investment in jet aircraft 
In order to take full advantage of the 
increased speed of the jets, operators 
will have to cut ground time between 
the bigger, more remote airfields needed 
for the jets and the plant or down 
town office 

vear, about 30% of Bell's com 
mercial sales were made to overseas 
customers, compared with 35% last 
vear. This is in line with the declining 
trend from a point six vears ago when 
70% of sales were for export, Bell's 
overseas dealers must compete with 
companies in Japan and Italy licensed 
to build and sell Bell helicopters, but 
the company figures it only loses about 
5% of its overseas customers to them. 
Most licensee sales are made in soft 
currency areas where Bell couldn't af 
ford to do business anyway 

Bell's president Gaylord feels that 
#* more aggressive and more sophisti 
cated sales effort can greatly expand 
commercial sales with the helicopters 
now available. He does not believe that 
any technical breakthroughs or radically 
improved machines are needed before 
the helicopter can be widely promoted 
us an accepted mode of business trans 
portation, 


More Sales Effort 


Gaylord admits that technical break 
throughs are always desirable, but he 
says that improvement can just as casily 
come from new fuels and materials ap- 
plied to present types. He believes that 
greater sales effort, not a better ma 
chine, is needed to increase sales. 

Turbine power represents a new cra 
in helicopter powerplants, but Gaylord 
points out that there is no family of 
small turbine engines available which 
is suitable for adaptation to a machine 
of the 47]’s size 

He thinks the turbine-powered H-40 
that Bell is currently developing for the 
\rmy may well have commercial appli 
cations similar to those of the 47] some 
time in the future. 
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mode! T-300S8S 


30,000 Ibs. 
drawbar etfor 


Recently demonstrated at the Air Transport Association meeting in 
San Francisco in late October, this T-300S "“PAYMOVER" towing 
tractor is the only tractor of its size and type in operation today, 
Acclaimed by all who saw it in action as outstanding in both per- 
formance and appearance the model T-3005S is a modern tractor in 
every respect, with plenty of power, traction and speed to keep 
your plane-handling operations up-to-date for years to come. 
Here is ground-handling power at its best — 21 tons of tractor that 


a boy can handle . 


nudge to a 30,000-pound drawbar effort . . 


that will deliver anything from a gentle 


. that will “inch” a 


load, or travel up to 26 mph. in either direction. 


OUTSTANDING IN FEATURES AND PERFORMANCE: 


POWER: 260 H.P., 6-cylinder, heavy- 
duty engines—gas. or diese! (jet fuel). 

TRACTION: 4. wheel-drive, torque-pro- 
portioning differentials, plonetery 
final drives. 

SPEED: up to 26 mph. either direction, 
4 speeds forward or reverse. 

SMOOTH GENTLE ACTION: torque. 
converter drive, no foot clutch. 

EASY OPERATION: power-steer, 
power-brakes, power-shifft. Neo ftire- 
some ‘‘cluiching.” 


SAFETY: powerful air-over-hydravii« 
4-wheel brokes, positive parking 
broke, full 360° operotor visibility, 


MANEUVERABILITY: operator hes 
choice of front-wheel-steer or rear: 
wheel-steer, or both of the same time 
~~ for tight turns for oblique 
“crabbing™ motion up to 25 degrees 
right or left. 


AUKILIARIES: 24-Volt starting ond 
lighting system is stendard equip- 
ment. Gas turbine compressor ond 
other ovailiories con be supplied. 


For complete information on the years-ahead model T-3005 or other 
modern ““PAYMOVER"' tractors (from 5,000 Ibs. drawber), contact 
the nearby Hough Distributor, or write The Frank G. Hough Co., 


927 Sunnyside Ave., Libertyville, Ill. 


manure 


rueeo er 


PAYMOVER 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


MAL HARVESTER any 12-€-2 


This new PAYMOVER will handle 
> 
vER | 
| 
| 
all JET and TURBOPROP airliners : 
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EMPLOYMENT OPPORTUNITIE 
NATIONAL” UNITIES 
ome; 


Part Time Work 


ction include ail employment opportunities 


technical, ling, offiee, skilled, manual, etc 


Civil Berviee Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


———RATES——— UNDISPLAYED 


$2.10 per tine, minimum 3 tines. To figure advance 
payment count 5 average words as a line. 
Position Wanted Ade are % of above rate 


Box Numbers nts as line 
An inch in measures vertically on 
an columme—30 inches to ® page of 10% if full paymen 


Employment Agencies 
Employment Services 
Labor Bureaus 
DISPLAYED 
for all adver 


react baw 


is made in advance 
Ineertion 
Mubject to Agency Commission Not ibject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y¥. 36, NW. Y. 


Why do 
Top Engineers 
choose 


SAED? 


GROWTH 
Past, Present, Future. . 
is the 
Reason 


i years old this fall, General Electric’s Small Aircraft Engine 
Department has established a record of remarkable achievement and 
inventiveness. 

With its T58 turboshaft, SAED introduced a constant speed control 
concept for helicopter operation. 

With its J85 turbojet, SAED surpassed the 3:1 power:weight ratio of its 
earlier T58. 

With its T64 “‘convertible’”, SAED proved the feasibility of one basic 
power section designed for both turboshaft and turboprop applications. 
While winning these major development contracts, SAED’s engineering 
staff grew steadily. Despite this growth, the individual engineer at 
SAED still enjoys the advantages of being part of a small professional 
unit . . . still explores the ever-growing potential for small gas turbines. 
The far-sighted engineer looks to an organization where growth is 
reflected in company prestige, in positions of individual opportunity, in 
a field of unlimited possibility. 

If your eyes are on the years ahead, please write in confidence to: 


Mr. William Merrill 
Technical Recruiting 
Small Aircraft Engine Dept. 


GENERAL @® ELECTRIC 


1085 Western Ave., West Lynn, Mass. 


The Cornelius Company 
Offers An Exceptional 
Opportunity For A 


QUALIFIED 
SALES ENGINEER 


To maintain personal contact with 
leading aircraft and missile manufacturers 
in connection with the sale of our pneu 
matic and hydraulic equipment. We are 
a principal supplier of this type of equip- 
men’ to the aviation industry. 

Headquarters will be in Minneapolis. 
Close liaison with the aircraft industry 
requires extensive traveling and the work 
is extremely interesting. Amount of salary 
is open and dep t upon appli t's 
qualifications. 

experience as Sales Engineer in the 
aircraft industry, preferably with pneu- 
matic and hydraulic equipment is desira 
ble but not mandatory. 

Write for appointment. A resume of 
personal history including education and 
work experience is required at time of 
interview. 


Personnel Department 


THE CORNELIUS COMPANY 


550 39th Ave NE. M polis 21, Mi 


SENIOR ENGINEERS 
AND SCIENTISTS 


Modern R & D Missile Facility located 
in So. Calif. suburban city of 60,000 


Advanced degree(s) with minimum of 5 
yrs. experience in one or more of the 
following fields: 


Aerodynamics 
Electronics: 
Autopilots 
Missile Systems 
Radar Systems 
Operation Research 
Preliminary Design 


Complete resume with salary require- 
ments to 
P-6773, Aviation Week 


68 Post St., San Francisco 4, Calif 


AERODYNAMICS DIVISION ENGINEER 


For Preliminary Design Team —Major Aircraft Co. 


Requires minimum 10 years aircraft design and con- 
struction with responsible Aerodynamics experience for 
at least one complete project from inception to oper- 
ational readiness. A. E. degree from recognized 4 year 
college, Master’s Degree preferred. Strong personal 
leadership qualifications. 
Starting Salary—$16,000 range 
Reply in confidence to: Professional Employment Man- 
ager 
P-6820 Aviation Week 
Adv. Div., P. O. Box 12, N. Y. 36, N. Y. 


Class. 


RESEARCH 
in Fluid Flow 


WE NEED A MAN WITH A STRONG THEO 
RETICAL BACKGROUND CAPABLE OF AP. 
PLYING OPTICAL AND ELECTRONIC INSTRU 
MENTATION TO RESEARCH IN FLUID FLOW 
AND RELATED STUDIES. TECHNICAL AND 
TECHNICIAN ASSISTANCE WILL BE PRO 
VIDED. SUBMIT RESUME TO 


Goodyear Atomic Corporation 
Employment Dept. K-58 
P.O. Box 628 
Portsmouth, Ohio 


SALES REPRESENTATIVE WANTED 
Aircraft Parts Co., AN & MS Hardware 6 
Fittings; also complete line of other classes 
of Aircraft parts. Must have experience 
and contacts. Submit complete sales back 
ground by phone or letter stating area 
preferred. 

COLLINS ENGINEERING CORPORATION 
9080 Washington Bid Culver City. California 
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EMPLOYMENT OPPORTUNITIES 


How to put LV ings on ideas 


laboratories in the world. 


rer an idea man—as are all creative engineers. 
And like other thoughtful young men, you're eager 
to lend wings to your visions. 


Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field—whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components—or countless other exciting 
and challenging activities. 


Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 


Litchfield Park, Arizona. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


rheyve dong big hinge GOODFWYEAR AIRCRAFT 


The Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 


Tremendous, long-range programs are under way at Rohr for the great 
commercial jet airliners of the future. These programs include power pack- 
ages and other major components for the Boeing 707, Convair 880 and 
Lockheed Electra Propjet. 


With over a quarter-billion backlog, more than 50% commercial, Rohr 
offers experienced aircraft design and stress engineers unusual security and 


advancement opportunity. 


Forward resume today to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. 47. 


Ready-To- Install Power Packages for Airplane 


AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 


HELICOPTER 


TEST PILOT 
with Engineering 


Preferably with Sikorsky helli- 
copter experience Salary is 
commensurate with qualifica- 
tions, and all G. E. benefits ap- 
ply. Write full details of *: 
ground, in confidence to: 
Mr. C. G. Talbot, Manager 
Flight Test Center 


GENERAL @ ELECTRIC 


Schenectady, New York 


REPLIES (Row No.): Address to office nearcat you 
o This publication Classified Adv, Div. 
NEW YORK: P. 0, Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68 Poat St. (4) 


POSITIONS WANTED 
Pilot——10,000 hours. ATR DC-3, C-46, Dove. 


Extensive airline experience. College gradu- 
ate, single, 38. J. T. Inskeep. Rearing Gap, 
N. C. Tel. 9211. 

Human Factors Specialist, 15 yrs indust, 
milit, acad exper; able to orgnze & lead 
productve program, for adved study, propo- 
sales, design; in aviation, astronautics 
PhD, married. Avail immed. PW-6685, Avia- 
tion Week. 


—————PROFESSIONAL SERVICES 


VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 
Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 


SALESMAN PILOT 


Required to demonstrate and sell twin 
engine executive aircraft. Must hold airline 
transport pilot's license and instrument 
rating. Send detail ducati flying 
experience and photograph. 

P-6823, Aviation Week 
Class. Adv. Div,, P.O. Box 12, N.Y. 36 


IN ALL INTERESTS 
OF AVIATION 


If You're Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 


‘ 
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20 each C- 45G 


4 each C-46A 


GOVERNMENT AIRCRAFT SALE! 


Where: NCO Club, 
Date: 10 January, 1958 


Norton Air Force Base, San Bernardino, Calif. 


Time: 9:00 a.m. 


Inspection Dates: 20 December, 1957 through 9 January, 1958, 
excluding Saturdays, Sundays, and holidays. 


20 each T-28A 


Types and Quantity to be Sold: All aircraft pictured, plus 
17 each F-51D’s. 


F-51 Aircraft are at McClellan AFB, Sacra- 
mento, Calif. All other aircraft may be 
inspected at Davis-Monthan AFB, Tucson, 


Ariz. 


Location of Aircraft: 


This is a site bid-type sale. Bidders present on sale date 
will have opportunity to purchase individually offered 


24 each T-6G 


aircraft at their price. 


Catalogs containing detailed descriptive data, sale procedures, and 
sale terms and conditions will be available to prospective bidders at 
the sale site and aircraft storage locations during the inspection period 
preceding the sale date. 


13 each B-26B 10 each B-25 
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SEARCHLIGHT SECTION 


Tel. Stanley 7-3411 


FOR SALE 


SCHEDULED AIRLINE INVENTORY 
of 
DC-4 and C-46F Material 


consisting of 
Airframe, Engine, Radio and Instrument Parts 
Ground Handling Equipment 
Zero Time on Following Engine Models 


R-2000-7M2 R-2800-51 R-2800-75 R-2800-75M2 
also R-2800-CB-16-17 


THE FLYING TIGER LINE INC. 
Lockheed, Air Terminal 
Burbank, Calif. 


Att: Devgles $. Dui 
Mar. Aircraft Material Sales 


Cable: Flytiger 


ACRS 


OVERHAUL * EXCHANGE * LEASE 
ALL P&W ENGINE MODEL'S 


R965 - 1340 ~- 18630 - 2000 
R2800 M1 & M2 
R2800 C Series 


IMMEDIATE DELIVERY 


The original Ml & M2 as engineered by 
ACES copied by mony but never dupli- 
cated by any. CAA approved repair sto- 
tion—powerplant class 2 


Write, Phone or Cable Todey 
Sales Manager 
AIR CARRIER ENGINE SERVICE, INC. 


P. O. Box 236, Miami 48, Fic. 
Tuxedo 7-2666 


LODESTARS 


1620.56 or G205A Engines (NTSO) 4,000 
hour airframe inspection completed—no 
interior-.no radio-standard panel. Ex 
cellent for conversion. Choice of three. 
$50,000 to $70,000. F.A.F., Minneapolis. 


B-26 


New airworthiness certificate 6/1/57. Less 
than 100 hours on R.2800-75 engines. 1275 
allons of tuel2 ARC 15D receivers—2 

69B receivers—-1 Collins 17L-1 Collins 


51V.1.-F.11 Iselation lamp-—-1 Bendix in 
terphone amplifier.2 Bendix ADF'’s—1 
Sperry A-12 auto-pilot. Dual instrumenta- 
tion—Dual RMI--300 plus cruise. Avail- 
able 2/1/58--$150,000.00 F.A.F., Minne- 
apolis. 


AERO COMMANDER 560 


LIKE NEW. 325 Hre on tactory overhauled 
engines prop 6 accessories, tresh 100 hour 
just completed. Dual panel, dual ARC 
omni, ADF..Marker Receiver, Dual VHF 
trans., new paint Blue & White—Excellent 
clean 


AERO COMMANDER 520 


Available 12/1/57. Maintained and flown 
by protessional pilot from large midwest 
company. All records available tor in 
spection. ADF.2 VHF transmitter and 
receiver marker beacon—-Safe flight sys 
tem—-L-2 auto pilot--Lycoming overhauled 
engines? Place--Available 12/15/57— 
PAL. Minneapolis. 


CESSNA 182 


1956..329 Hours total time, new 100 hour 
inspection just finished. Full panel, Mark 
Il omnigator, F.A.F. Minneapolis. Imme 
diate Delivery. 


Please contact—Sales Department 


MINNESOTA AIRMOTIVE, INC. 
PA 1-3351 
Wold Chamberlain Field 
Minneapolis, Minnesota 


Full airline equipment 


> 


Deal directly with owner 


For Sale—immediate Delivery 


26 passenger ex-Eastern Wright G202A 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Hunter 6-7690 


WORLD'S LARGEST INVENTORY 


C-82 PARTS 


Over $10,000,000 worth of New and Serviceable 


Parts “on the shelf” ready for delivery. Every- 
thing from entire wing sections and quick change 
units to emall bolts and nute available. Prompt 


quotes 


BETTER C-82’s 


ONLY AAF Overhauled models available on the 
market. Stored in ideal climate. 10 day delivery 
with fresh control surfaces, 


STEWARD-DAVIS, INC. 


FA 1.3414, P.O. Box 351, Gardena, Cal. 


Selected-T.B.M.-Airplanes 


LOCATED IN PHOENIX 


Price $5,250.00 includes 
1 Additional R2600-20 0.£.C. Engine 


Brokers Invited 


NATIONAL METALS CO. - Phoenix, Ariz. 
P. 0. Box #6462 - Alpine 8-5500 


Lambert Field 


NAVCO ... 


has in stock 

Bendix Collins 
Sperry Wilcox 

Executive Aircraft Radio 


“WHO'S WHO IN DEFENSE”—S$1. 


Gvueranteed vup-to-dote names, titles, loca- 
tien, rooms, phone extensions, responsibili- 
ties of hundreds of top officers/civilians fill- 
ing key posts in Dept. of Defense and 
agencies. Diagrams chain-of-command. On 
sturdy 17 « 22” charts 
Selection currently available 
DEFENSE Internal Who's Who 
NAVY Key Personnel Who's Who 
ARMY Koy Who's Who 
nd $1 for each 


Yearly DATA DOD Service keeps you cur- 
rent, sends “Who's Who" chart revisions, 
other useful Defense Dept. information with 
monthly DATA reports and periodic DATA 
GRAM R&D newsletters. $12 per yeor 


A, 1346 Connecticut Ave., 
DATA nw. Washington 
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SEARCHLIGHT SECTION 


Immediate Delivery 


We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 
R1830 R1820 


R985 R1340 R2000 


ond our most popular DC3 engine 
R1830 - SUPER 92 


ENGINE WORKS 


Now we’re in Chicago tool 


The clamor of friends whe like our engine 0/1 

services has forced us te open a@ branch office at 

Chicago international Airport The number to 

call in Chicago for engines or service is Gladstone 
A 


FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 


With or Without 
T-Category Kit Installed 


DC-6C AIRCRAFT 


Passenger /Cargo 


No deposit re- 
quired—ne tong- 
term contract. 


* Executive ap- 
pointments 

* Well equipped 
adio 


* Full Ineurance 


8800 monthly ana 


outright purchase 


TRADE-AYER COMPANY 
Linden Airpe-* Linden, WN. 


Hunter 6-7690 


INC. 1-0138, and ite FAculty |.3414 in 
Lombert Field inc. St. Lovls, Mo. STEWARD-DAVIS, INC. 
C18 and DI18 
Deal Directly an 
with Owner BEECHCRAFT () 
FOR LEASE J 


STORY 


ENGINEERING 


COMSULTATION end iavour 


O'HARE FIELD CHICAGO 


Immediate Delivery 


The Flying Tiger Line Inc. 


Burbank, Calif. 


Call or Cable 
Fred Benninger 


Executive Vice President 


Tel: Stanley 17-3411 
Cable: Flytiger 


NEW YORK, 36-500 Fifth Ave. 


ATLANTA, 3—1301 Rhodes-Haverty Bldg. 


RATES 


About Classified Advertising 


Fin rest You. 


JAckson 3-6951 


M. MILLER 
BOSTON, 16—350 Park Square HUbbard 2-7160 
J. WARTH 
CHICAGO, 11-520 No. Mchigan Ave MOhawk 4-5800 
W. HIGGENS 
CINCINNATI, 37—2005 Seyimour Ave Elmhurst 1-4150 
F. ROBERTS 
CLEVELAND, 15—1510 Hanna Bidg. SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2—1712 Commerce St., Vaughn Bldg. Riverside 7-5117 
G. MILLER 
DETROIT, 26—856 Penobscot Bidg. WOodward 2-1793 
J. GRANT 
LOS ANGELES, 17—1125 W. 6 St. MAdison 6-935] 


G. FRUHLING — D. McMILLAN 


OXford 5-5959 


R. OBENOUR — D. COSTER — R. LAWLESS 
PHILADELPHIA, 3—17th & Sansom St. Rittenhouse 6-0670 
H. BOZARTH — R. EDSALL 
ST. LOUIS, 8—3615 Olive St. JEfferson 5-4867 
F. HOLLAND 
SAN FRANCISCO, 4—68 Post St. DOuglas 2-4600 
W. WOOLSTON 


FOR SALE 


Two (2) Super 46 
AEF CONVERSION KIT 
PASSENGER INTERIOR - AIRLINE RADIO 
PRICED RIGHT - MAKE OFFER 
CONTACT OWNERS 


LOS ANGELES AIR SERVICE, INC. 


Municipal Airport, Hawthorne, Colif 
Oregon 8-396! 


An 


Investmente 


Productive advertising 
is an INVESTMENT 


rather than EX- 
PENDITURE. 

“Searchlight” advertis- 
ers almost invariably 


report prompt and satis- 
factory results. 
BE CONVINCED — 
send us your advertise- 
ment TODAY. 
Address 
Classified Advertising Division 


AVIATION WEEK 


P. O. BOX 12 
NEW YORK 36, NEW YORK 
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SPS HI-Ti titanium aircraft bolts are regularly manufactured in four standard configurations: internal wrenching tension bolts, 
12-point external wrenching tension bolts, hexagon head external wrenching shear bolts, and flush head internal wrenching shear bolts. 
Weighing 43% less than steel bolts of equivalent dimensions, they can save you as much as 1000 Ib. per airframe—with no loss in strength. 


SPS Hi-Ti titanium bolts help you build 
lighter airframes without sacrificing strength 


SPS Hi-Ti titanium bolts help you solve the problem of 


HI-Tl versus Alloy Steel BOLT reducing airframe weight without compromising strength. 
ee They weigh 43°, less than alloy steel bolts of the same size. 
GE i411 mechanical properties One Ib. of them can do the work of 1% Ib. of steel bolts. 
Yet in tensile-strength-to-weight ratio and fatigue resist- 
RELATIVE WEIGHT oe aa ance, they outperform steel. 
odious Once considered a laboratory curiosity, titanium bolts 
TENSILE STRENGTH (psi) umes 9 00 have for some time been standard production items at 
ne am SPS. Hi-Ti bolts are found in many advanced design 
* TENSILE STRENGTH. . 
TO.WEIGHT RATIO ee operational aircraft. This is because SPS- producer of the 
first successful titanium aircraft bolt—invested over 
et 8,000,000 CYCLES re $500,000 and several years of high priority research in 
(with 10% preload) me 0. learning how to deal with this promising but sensitive 
STRENGTH-TO-WEIGHT 40,000 metal. Today SPS has the most extensive facilities in the 
PEAK Fa — industry for the production and testing of titanium fasteners. 
~ As a result, we can give you both the technical assistance 
* ELONGATION (%) ‘. and the delivery you need to utilize fully the advantages of 
yy y g 
titanium bolts in your current airframe projects. 
REDUCTION IN AREA (%) 566 
RNIN For more information on Hi-Ti titanium aircraft bolts, 
Gute ope write Aircraft Products Division, STANDARD PRESSED STEEL 
_— i Co., Jenkintown 3, Pa. 
Hi-Ti vs. alloy steel. Tensile, clongation and reduction area 
properties are based on the performance of bolt gage specimens, STANDARD PRESSED STEEL CO. 
Endurance limit was determined by subjecting bolts to tension 
load alternating between maximum and 10°) preload for a AIRCRAFT PRODUCTS DIVISION 
total of 8,000,000 cycles without inducing failure. Significant 
comparison is the strength-to-weight ratio at endurance limit, JENKINTOWN ERED PENNSYLVANIA 
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COMPRESSION 
TESTER 


Designed to provide a 
fast, accurate means of 
obtaining and recording 
comparative cylinder com- 
pression readings. 

One ACCRO-MATIC tester 
installed in each cylinder will register 
and retain the moximum pressure 
simultaneously, thereby indicating 
immediately any defective cylinders. 


Write for free literature. 
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SERVICES 


PHILCO. 
\ TECHNOLOGICAL 


CENTER 


To help upgrade technical manpower, 
proven correspondence Courses, techni 
cal books wo training devices are now 
available. Among these services, are 


\) 


CORRESPONDENCE COURSE ON 


TRANSISTORS Most com 
plete, authoritative course evet 


offered. Covers theory 
thru all important applications 


from 


CORRESPONDENCE Course On 
RADAR — Practical and up-to 
date, this comprehensive course 
covers Radar from theory thru 
iMportant applications 


For additional information and 
Sree booklet on facilities, write to 


PHILCO TECHNOLOGICAL CENTER 


TECHREP DIVISION, TC-8 
22nd and Lehigh Ave., Philadelphia 32, Pa. 
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LETTERS 


Proud Subscriber 


I have noted the imstructions from Mr 
Cutler, of the White House staff, that busi 
hould boycott your magazine becaus 
of your article regarding our radar observa 
tions of Russian missile tests from Turkeys 

AW Oct. 21, p. 26). Since I wish to be 
1 good American, and in line with Mr 
Cutler's imstructions, | am, therefore, adv: 
mg you to renew my expiring subscription 
idditional three Would you 


your subscription department 


for an years 


please advise 
of this boycott step and bill sm 

I am sending a opy of this letter to the 
White House for Mr. Cutler's 
| would also like to mention that, in the 
event that you are tned for treason by 
Mr, Cutler, you can depend on my support 
m your hour of travail 

Mr. kisenhower is very fond of making 
ttatements about lus “faith im America 
\pparently, however, Mr. Eisenhower does 
not quite have faith enough im America to 
believe that the American people are now 
grown up enough to evaluate facts, figures 
ind information. Furthermore, the White 
House staff, including Mr. Cutler, seems to 
have a deathly fear of the truth. In fact, 
Mr. Cutler seems to go all to pieces at 
the very thought of it 

lo sum this all up, [ think this nation 
owes you and pubheation great 
measure of thanks for the article you have 
I am proud to be a subseriber to 
your magazine, Tam sure that I 
most all Amerncans, am quite 
thinking for myself and God help us if we 
ever have to delegate this process to peopl 
like Mr. Cutler 


information 


your 


published 
as well as 
capable of 


Creeicnton 
Merrell Aviation 
Boeing Field 

Seattle, Wash 


Statement Rephrased 


Please pardon the delay, necessitated by 


flu, im congratulating you on your 
editorial in the Oct. 28 issue of Aviation 
Week, “Intelligence Without Leadership 

I think you have very effectively brought 
out the fact that neither political party nor 
mulitary divisions have a monopoly on errors 
of judgment. You have rather subtly indi 
cated that both the Democrats and Repub 
leans, and the Army and Navy, were deat 
to available intelligence m 1936, 1941, 1954 
md 1957 You also indicate that the 
industry is composed of many 
mvolving engineermg, and 


Wiatton 
factors not onl 
ycrence, but education, political science and 
everyday living 

I hope that you may contimue to pomt 
out that until United States citizen 
his individual respon ibility to work 
best ‘politi i! 


research 


evens 
cept 
for the best edu 

machimery and the best 


ition, the 
crontitn 
it possible that we have all slept too 
soundly 

\lv only suggestion would b that 
you should have rephrased your statement 
History as full of examples of disaster that 
wertake nation 


whose top leader hip r 
firse to act on the basis of good 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St.. New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


intelligence,” to read, “History is full of 
of disasters that overtake nations 
whose top leadership refuses to act on the 


xample 


basis of good intelligence.” 

Let us hope that all America uses its 
native-born intelligence and its ability to 
evaluate properly what additional steps must 
he taken to improve basic education, politi 
cngimecing ind general scicnce 

Ricnarp L. Auten 
Stratford, Conn 


cal science, 


Treason Question 


Keep up the good work. Your editorials 
of super-secrecy for the American public are 
night to the point. If there is 
of “treason,” it comes closer to fitting the 
other foot for not acting on the knowledge 
in hand for two years and deceiving the 
people 


any question 


Y. 
La Canada, Calif. 


British Intent 


In his article on electronic countermeas- 
ures, Philip J. Klass tells how the British, 
during World War II, shifted the intersec 
tion of radio navigational beams used by 
the German bombers “ with the result 
that many bombs fell in the channel instead 
of in London.” 

Mr. Klass does not say what happened 
when the intended targets of the Germans 
were citics on the west coast of England 
Then, according to the American scientist 
from whom I obtained my information, the 
beam intersection was placed—by the 
British—over neutral Eire 

Churchill intimates in his history of the 
war that the German bombings of Eire, 
including the city of Dublin, were the “in 
result of British  clectronix 
countermeasures, but the explanation given 
incidents to British 


acdvertent”’ 
to me attributes these 
intent 
Although it would have been pos- 
sible to deceive the Germans into drop 
ping their bombs in the Insh Sea, it was 
from the British poidt of view 
igainst 


preferable 
to provoke Eire imto 
Germany or, if this stratagem were 
essful, at least to punish the Irish for their 
neutrality 


he lhige rency 
not suc 


Eucenr T. 


South Farmingdale, N.Y. 


Requests Apology 

I have just read your editorial in the 
of Oct. 14. In it I found such inflammatory 
tatements a contemptuous attitude 
Defense Se Charles F 


toward basi rc 


issuc 


of tormer retary 


il 


CIicnce md 


The British 


Then the 


search President Eisenhower's 
widely quoted dismissal of scientists as ‘just 
another pressure groifp “Incredible 
financial bungling im the Pentagon ; 
These statements were to show why we are 
behind Russia in missile development 

Statements such as these are of the com 
mon soap box variety and mean absolutely 
nothing. The reason we are behind the 
Soviets is mainly that we did nothing in 
the years 1946.47-48-49-50 and 51. Probably 
the best person for you to blame will be 
yourself for not being successful in waking 
the American people to the importance of 
this problem. Hindsight is always easier 
than foresight, Mr. Editor, and if you had 
done a tenth of what the officials you named 
have done for their country you might be 
in a better position to say the things you 
did. 

I think a publicized apology on your 
part is in order. 

Irvinc C. SHeLpon 
North Kingstown, R. I 


Wrong Suit 


In my letter of Oct. 23 I advised you of 
the decision by the Federal Court in the suit 
between Electrofilm Corp. and EverLube 
Corp. (AW Nov. 4, p. 104, “Decision 
Handed Down in Electrofilm Suit” ). 

As you know, I am executive vice presi 
dent of EverLube Corp. and president of 
Therm-O.Lab Corp. Unfortunately ny per 
sonal association with these two firms has 
no doubt created some confusion in the 
minds of your editorial department. Actu 
ally, the law suit filed by Electrofilm Corp 
in the Superior Court of California against 
Therm-O-Lab Corp. is still pending. The 
Federal Court suit is between Electrofilm 
Corp. and EverLube Corp. In this Federal 
suit the Electrofilm dry film lubricant patent 
was held invalid by Judge Leon Yankwich 

I sincerely regret this situation has occur 
red, and am rushing this letter to you in an 
effort to clear up a misunderstanding 

A. R. Booxer 

Executive Vice President 
EverLube Corporation of America 
North Hollywood, Calif 


Action Equals Reaction 


Hey, diddle, diddle Old Ike’s in the middle 
as the Reds ran away with the moon— 

For Ike didn't know that rockets could go 
Quite so far, or so fast, or so soon 

The British, confounded, perplexed and 
astounded, sent a PM scurrying here 

While the French disillusion took the form 
of confusion with its typical Marianne 
leer 

“Voila! La Sput-nique, Zey are all up x 
creek!” Said the Frenchman to all who 
would hear 

however, quickly talked of the 

weather and returned to the pub for a 

beer 

Yankees on our side touched off 

Rocket Farside though just whe it 

went is not clear 

Joun Keats 
Philadelphia, Pa 
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When Convair’s new 880 jet airliners go 
into scheduled service for Delta Air Lines 
in 1960, they will be equipped with 
Sperry’s new SP-30 electronic flight control 
system 

Developed especially for multi-jet and 
turbo-prop aircraft, the advanced SP-30 
system provides smooth, accurate control 
over the full range of jet speeds and 
altitudes 

Passenger comtort and safety will reach 
new levels, with the SP-30 system supply 
ing tight and fast-acting control of the 880 
in all flight modes. And a companion com- 
pass system insures on-course Navigation 
anywhere in the world, even over remote 
polar areas 

Equally important in Delta's view, the 
SP-30 features redundant circuits, tran 
sistors and magnetic amplifiers of “plug-in” 
design which spell maximum reliability 
and fast, easy maintenance. 


SPENCER KELLOGG ||, Assistant Chief 
Engineer of Aeronautica! Equipment 
Division. A 20-year Sperry veteran 
he has made important contributions 
in all phases of instrument and con 
trol engineering. He pilots both 
fixed-wing aircraft and helicopters 


Today, Sperry continues as the nation’s 
largest producer of automatic fight control 
systems for multi-jet aireratt. In addition 
thousands of other Sperry systems are at 
work in aircraft ot alltypes trom business 
planes and helicopters to attack bombers 
transports and airships 

This record underlines once again the 
fact that when it comes to automatic theht 
control problems Sperry engineers can 
meet the diversified demands of the indu 
try. Write our Aeronautical Equipment 


Division for more mtormation 


GYROSCOPE COMPANY 


for Delta’s new Convair 880°... | 

} | 

Flight Control System—by Sperry i 
| 
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hi-strength Elastic Stop nut from 
ESNA’S broad product line 


160,000 
PS! BOLTS 


Such as Types MS 20004 
and NAS 144 


130,000 
HIGH STRENGTH PSI BOLTS 
SHEAR BOLT oe Such as Type NAS 624 = 


ZEB 1845 
pom as Type HAS SEG Nut—double hex, 550°F 


EB 
Nut—double hex, 250°F 


1610 
1610 Nut—hex, 250°F 


ZEB 1845 
ULTRA Bat: Nut—double hex, 550°F 


HI-TENSILE 2752 
(220,000 PS!) a 
Nut-borrel, floating j 
lightweight, 250°F 


1452 
Nut-barrel, 250°F 


350°F 


2452 
Nut-barrel, lightweight, 


250°F 
a 
The high loading inevitable in today’s supersonic } y 
aircraft designs makes it essential that the 
entire structure be strengthened—with a 
minimum increase in weight. In fastening, this LH2577 (NAS 577 New 
means that fewer but stronger fasteners are Nut-barrel, floating 
desirable. To meet this need, ESNA now 550°F 
has available a complete line of high tensile 


self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 
also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 


NAIO1 
Nut Anchor, Two Lug 
250°F 


We will be glad to send you complete details on any of the nuts shown here or 
to help you with any of your specific fastener problems. Just write Dept. \45-1225, 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 
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